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ABSTRACT

Four different structural problems are solved to
gain familiarity with the NASTRAN computer program.
The problems are: (1) a simply-supported beam subjected
to lateral loads, (2) a rotating filamentary composite bar
under the action of centrifugal forces, (3) a missile body
with aerodynamic, gravitational, and inertial forces, and
(4) a square simply-supported plate with in-plane tempera-
ture changes capable of buckling the plate. Input and out-
put data are given for each problem. These should be of
assistance to those who are using the program for the
first time.

The results are compared with those obtained by
other methods. However, except for the examples employing
beam elements in which the agreement is excellent, the ele-
ment breakup chosen for convenience in obtaining program
familiarity is too coarse to draw conclusions regarding the
program accuracy. The example problems disclosed errors
in the plotting and thermal-buckling routines of the program.

The program was found to offer many user conveni-
ences. Data preparation was straightforward once famil-
iarity with the format appropriate to the problem was gained.
The program documentation is complete for reference pur-
poses, but is lacking in that it does not rapidly orient the
new user. The capabilities and conveniences of the program
greatly outweigh its inadequacies, and it is recommended
that APL/JHU continue to update the program with each
new release from NASA.

- iii -
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1. INTRODUCTION

The advent of high-speed digital computers has had
a revolutionary effect upon the analysis of stress and de-
flection of structures. Prior to the availability of these
computers, it was necessary to use simplifying approxi-
mations to analyze structural components. Although ap-
proximate theories such as those for beams, plates, and
shells frequently give satisfactory results for simple struc-
tural components, they are generally unsuitable for the ac-
curate analysis of complex structures.

Matrix methods of structural analysis in which the
complex structure is considered to be an assemblage of
simple finite-sized elements were introduced in the late
1950's (Refs. 1 and 2). Most of the matrix methods that
have been developed since then have used either forces or
displacements as the unknowns. Of the methods that have
been proposed, the so called 'direct-stiffness' displace-
ment method introduced in Ref. 2 has proven to be rela-
tively simple to program and has given well-conditioned
solutions. As a result, it has been widely used and under-
gone extensive development. Today many programs are
available that use the direct-stiffness method and it does
not appear economical for organizations contemplating the
need for such a program to develop their own unless they
require small special-purpose programs that will be suffi-
ciently used to merit the costs of program development.
However, in some cases it may be justifiable to write sim-
ple, efficient programs for special types of problems in-
stead of using a large, complex, and inefficient all-purpose
program.

Of the general-purpose programs, the NASA STRuc-~
tural ANalysis (NASTRAN) program is capable of handling
the largest number of different types of structural prob-
lems. Several million dollars have been invested in the
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development of this program and an annual expenditure of
approximately one-half million dollars has been budgeted
by NASA for its upkeep and improvement.

The diversity and complexity of structural problems
encountered by the Johns Hopkins University Applied Phys-
ics Laboratory (APL) are such that the availability of a
general-purpose program is a necessity. The capabilities
of the nonproprietary NASTRAN program make it a natural
choice. Furthermore, the Naval Ship Research and Devel-
opment Center (NSRDC) had already installed Level 12,0
of the program on the IBM 360 computer at APL and, when
the program was released by NASA to nongovernmental
agencies, the use of it was offered to APL,

\

Although the NASTRAN program had been installed °
on the APL computer, APL personnel had not been involved
and were, therefore, untrained in the use of the program.
Self instruction in the use of the program is not a small
undertaking. The program has a total of twelve rigid for-
mats to provide a general-purpose capability as follows:

1. Static Analysis

2. Static Analysis with Inertia Relief

3. Normal Modes Analysis

4. Differential Stiffness Analysis

5. Buckling Analysis

6. Piecewise Linear Analysis

7. Direct Complex Eigenvalue Analysis

8. Direct Frequency and Random Response

9. Direct Transient Response

10. Modal Complex Eigenvalue Analysis

-2 -
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11. Modal Frequency and Random Response
12. Modal Transient Response

The program documentation that is available from the
NASA COSMIC Office consists of a Theoretical Manual
(Ref. 3), a User's Manual (Ref. 4), a Programmer's
Manual (Ref. 5), and a Demonstration Problem Manual
(Ref. 6). The total number of pages in these documents
is roughly 3300, Unfortunately for the new user, the
manuals are for reference rather than tutorial purposes
and do not include indices.

The Demonstration Problem Manual gives a com-
parison of NASTRAN results with solutions to the same
problems obtained by other methods; however, this man-
ual does not contain the input or output data for the NAS-
TRAN solutions. As a result, it alone is of little value
as a learning aid. The NASTRAN tapes available from
COSMIC contain a file of the bulk data card images for the
demonstration problems, but to obtain the full set of input
and output data it is necessary to prepare executive and
case control decks and run the problems. The NSRDC
was never successful in getting this portion of the tape to
run on the APL computer. Furthermore, considerable
computer expense would be entailed in running the 25
demonstration problems.

After the four NASTRAN manuals were reviewed, it
was concluded that the only sensible way to become famil-
iar with the program would be to prepare the data for sev-
eral example problems and run them. The purpose of this
report is to document the input and output data for the ex-
ample problems, in the hope that the examples will be
helpful to those who are learning to use the program.

Subsequent to running some of the example prob-
lems, a set of the printouts of the demonstration problems
of Ref. 6 was obtained. These printouts (which were run
with NASTRAN Level 8. 1.0) proved to be of considerable
help, because there are several places where the User's
Manual is unclear and some places where it is misleading.

-3 -
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After the work documented in this report was com-
pleted, a copy of a beginner's guide (Ref. 7) that is used
in the NASTRAN training courses taught by the MacNeal-
Schwendler Corporation was obtained. The printouts for
the demonstration problems, the beginner's guide, and
Refs. 8 through 12 should prove helpful to the new NASTRAN
user. The BBE Project Office of APL has these refer-
ences on file.

The job cards that are required to run NASTRAN
on the APL computer are described in Ref. 12. The new
user should also be aware of two newsletters that are
periodically published for NASTRAN users. One of these,
the NASTRAN Newsletter, is published by NASA. Users
may be placed on the distribution list for this newsletter
by writing or phoning:

NASTRAN Systems Management Office
Mail Stop 188c

NASA Langley Research Center
Hampton, Va. 23365

Telephone: (703) 827-2388

The other is the Navy Structures Computer Program NEWS-
LETTER that is published by NSRDC and is available from:

NASTRAN Evaluation Project, Code 823
Department of Applied Mathematics, NSRDC
Washington, D. C. 20034
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2. EXAMPLE PROBLEMS

Example problems were chosen to exercise differ -
ent rigid-format, structure-definition, loading, and out-
put options of the program. The example problems are as

follows:

1-

4.

Static Deformations of a Simply-Supported
Beam

Static Deformation of a Composite Rectangular-
Planform Flywheel

Static Deformation of a Missile Body Under the
Action of Aerodynamic and Inertial Loads

Thermal Buckling of a Square Simply-Supported
Plate ,

The program features that are demonstrated by these prob-

lems are:

1.

Rigid Formats

a. Static Analysis
b. Static Analysis, Inertia Relief
c. Buckling Analysis

Structure Definition Options

Single-Point Constraints
Free-Body Supports

Bar Elements

Quadrilateral Membrane Elements
Quadrilateral Plate Elements
Thermally-Dependent Materials
Isotropic Materials

Anistropic Materials

HO Q0D e

o0t
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3. Static Loading

Concentrated Loads
Gravity Loads

Inertial Loads
Centrifugal Field Load
Thermal Loads
Combined Loads

O a0 o

4. Output Options

Shape Plot of Undeformed Structure
Shape Plot of Deformed Structure
Vector Plot of Structural Displacements
Point Output Selections

Element Output Selections

Subcase Level Request Changes

g. Modal Plot

mO A0 oD

The program options that are used for each of the example
problems are shown in Table 1.

The primary purpose of the example problems is
to gain familiarity with the NASTRAN data format rather
than to obtain high accuracy in the computed results. Be-
cause of this, crude structural modeling with few grid
points and elements is used to reduce the data preparation
and computing times. Improved accuracy could be obtained
by using smaller elements, especially in the regions of
large stress gradients.

In initial runs of the example problems, it was
found that the program would not write a tape for the CAL-
COMP plotter. This difficulty was reported to NSRDC who
made the necessary programming corrections to obtain
CALCOMP Model 565 plots. It is still not possible to ob-
tain plots with the CALCOMP Model 765, the default model
for the program. It was also found that there was an error
in the thermal-buckling portion of the program (this type
of problem was not included in the demonstration problems
of Ref. 6). The difficulty was reported to the NASTRAN
Systems Management Office and to NSRDC. Corrections
were made by NSRDC to the APL copy of the program.

-6 -
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Table 1

Program Options Used in Example Problems

Problem Program Option
No. la{1b |1c |22 |2b|2c [2d |2e [2f |2g |2h [[3a [3b [3c [3d [3e [3f |[4a |4b |4c |4d | 4e |4f 4g
1 X X X X X IX X JIX1IX X 1X X
2 X X X X X XXX |{X X
3 X X [X X X. X X X [ X |X XX
4 X X |IX X 1X X |X X
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Detailed descriptions of the example problems are
giveninthe following subsections inwhichthe computed results
are compared with the results obtained by other methods.
The computer and plotter outputs for each of the example
problems is given in the appendixes at the end of the re-
port. The output contains an echo of the executive, case,
and bulk data decks that constitute the input to the program.
This input should serve as a useful guide to the new user
in preparing program data.

EXAMPLE PROBLEM 1

The first example problem is for a uniform, sim-
ply-supported beam. The computer and CALCOMP outputs
for the problem are given in Appendix A, The geometry,
method of support, and material properties of the beam
are shown in Fig. 1. The finite-element idealization con-
sisting of four BAR (beam) elements and 5 grid points is
also shown in this figure. The origin of the basic coordi-
nate system is taken at grid point 1.

Three static-load subcases are used: Subcase 1
consists of a concentrated 100-1b load applied upward at
grid point 3, Subcase 2 consists of a 100 1b/in uniformly
distributed upward loading, and Subcase 3 is the sum of
the loadings from subcases 1 and 2. The NASTRAN pro-
gram does not have a distributed load bulk data card for
BAR elements. In this example problem, the gravity-
loading card GRAYV is used to provide the distributed load-
ing. A gravitional acceleration (gravity vector scale fac-
tor) of 3. 86 X 10% in/s? is used to produce a loading of 10
1b/in with a cross sectional area of 1.0 in? and a material
specific weight of 0.1 1b/in3.

Vertical displacements and rotations (slopes) are
computed at all grid points. Reactions are determined at
all single-point constraints. Bending stresses are found
at both ends of each element at the four cross-sectional
points shown in Fig. 1. CALCOMP plot requests are made
both for the undeformed structure and for the deformed

-8 -
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FIG.1 SIMPLY-SUPPORTED BEAM, EXAMPLE PROBLEM 1
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structure for each of the three subcase loads. The result-
ing CALCOMP plots are given at the end of Appendix A.

Bending deflection at the center of the beam and
end slopes for subcases 1 and 2 were also computed.
Stresses were calculated using bending -moment formulas from
Ref. 13. The NASTRAN and beam-equation results are
compared in Table 2. It is seen that the NASTRAN results
are in perfect agreement with those from beam theory for
Subcase 1, This would be expected, since the BAR-ele-
ment deflection function used in the program is a cubic, as
is the actual deflection shape for a beam with concentrated
loads. As a result, element size in this case does not af-
fect accuracy. For Subcase 2 the stresses are in good
agreement, but the center deflection computed by NASTRAN
is 5% less than the exact solution given by beam theory.
The deflection result is not surprising since, for a distrib-
uted loading, the exact deflection curve for each element
is a quartic rather than a cubic as assumed in NASTRAN
and, in addition, the NASTRAN program uses lumped force
rather than consistent force matrices for distributed
loads. Of course, accuracy could be improved by using
smaller elements than those in the crude four-element
idealization used in the example.

EXAMPLE PROBLEM 2

In this second example problem the NASTRAN pro-
gram is applied to a unidirectional graphite-epoxy com-
posite bar rotating at a constant angular velocity about its
center of gravity. Since the geometry, elastic properties,
and loading are symmetric about both the longitudinal and
lateral axes of the body, it is only necessary to model one
quadrant of the bar. The finite-element idealization con-
sists of 60 identical nonisotropic, quadrilateral, membrane
(QDMEM) elements with 80 grid points as shown in Fig. 2a.
The origin of the basic x-y coordinate system is taken at
grid point 1, the center of rotation. The angular velocity
is 1,264 rad/s.

- 10 -
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Table 2

Example Problem 1: :
Comparison of NASTRAN and Beam-Theary Results

Center Deflection End Slope Center Bending Stress
Loading (inches) - (102 radians) _ (psi)
NASTRAN | Beam Theory | NASTRAN | Beam Theary [ NASTRAN | Beam Theary
Subcase 1 0.1333 0; 1333 0.9999 1,0000 + 4 999 + 5 000
Subcase 2 0.3167 0.3333 2.5003 2.6667 +10 001 +10 000

- 11 -
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(a) 80-GRID POINT — 60 ELEMENT NASTRAN IDEALIZATION

{b) 80-GRID POINT —-120 ELEMENT (80/120) IDEALIZATION USED IN REF. 15

{c) 77-GRID POINT — 128 ELEMENT (77/128) IDEALIZATION USED IN REF. 15

FIG.2 FINITE-ELEMENT IDEALIZATIONS, EXAMPLE PROBLEM 2
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The symmetry conditions are imposed by applying
single-point constraints that prevent y-direction motion at
grid points on the x-axis and x-direction motion at grid
points on the y-axis.

The computer printout and CALCOMP plots for the
problem are given in Appendix B. The centrifugal inertial
forces are generated by using an RFORCE bulk-data card.
Nondimensionalized values of the normal stresses oyy and
cyy’ and the shear stress 9, computed by the NASTRAN

X
program are given in Fig. 3 by the solid curves.

An exact solution to this problem does not exist.
Weiss has obtained approximate solutions to the problem by
the collocation method (Ref. 14) and the finite-element
method (Ref. 15). These results are also shown in Fig. 3.
Two different . finite-element breakups were used in Ref. 15.
In one of these (Fig. 2b) 80 grid points and 120 triangular
membrane elements (80/120) were used. In this case, the
grid points were chosen to coincide with those used in the
NASTRAN solution. In the other idealization shown in
Fig. 2c, 77 grid points and 128 elements were used (77/128).

It is seen that the NASTRAN normal stresses are in
excellent agreement with the finite-element solutions of
Ref. 15, but the agreement in the shearing stresses is not
as good. There is considerable scatter in the shearing
stresses computed by both the 80/120 and 77/128 idealiza-
tions of Ref. 15. This scatter was not present in the -
NASTRAN results, Although they are not shown in Fig. 3,
some of the values of the shear stress computed in Ref. 15
were negative for x/a = 0.6, and although the distribution
shapes are similar, the collocation results do not agree
well with either the NASTRAN results or those of Ref. 15.
This is especially true of the shear stress. The reasons
for the lack of agreement are not apparent and the correct
solution is an open question. It appears, however, that
the shear-stress calculations are very sensitive to the
idealization.

- 13 -
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FIG. 3 COMPARISON OF EXAMPLE PROBLEM 2 RESULTS WITH RESULTS GIVEN IN
REFS. 14 AND 15
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EXAMPLE PROBLEM 3

The third example problem illustrates the applica-
bility of NASTRAN to the calculation of shear-force, bend-
ing-moment, bending-stress, and deflection distributions
of a missile body under the combined action of aerodynamic,
gravitational, and inertial loads. To reduce data preparation,
the simplified model (Fig. 4), which has constant cross-sec-
tional properties and a uniform weight per unit length, was
used to represent the missile. The NASTRAN program,
of course, can handle the cross-sectional and weight dis-
tributions of an actual missile with no difficulty.

The finite-element idealization of the body by beam
(BAR) elements is shown in Fig. 5. The computer print-
out and CALCOMP plots for the problems are given in
Appendix C. Since the misgile is a free body, it is neces-
sary to use a SUPORT card in the bulk-data deck. Dis-
placements are computed for a free-body support at grid
point 6. The modulus of elasticity is made temperature
dependent by the use of MAT 1, MATT 1, TABLEM 1, and
TEMPD cards. The aerodynamic forces, gravitational
forces, and inertial forces are applied by using FORCE,
GRAV, and SUPORT cards, respectively.

The NASTRAN results for shear, bending moment,
and total deflection are given in Figs. 6 through 8. To
check these results the shear, bending moment, and bend-
ing deformations were computed by numerical integration
of the beam equations '

av

P = dx °’ N ) (1)-
_ dam
V - dx ] . (2)
and
2
d wb i M )
dx El

- 15 -
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FIG.4 EXAMPLE PROBLEM 3

FICTITIOUS DISPLACEMENT AND

ROTATION SUPPORT AT GRID
kpomrs
}y Z
4) (1) dz) (2) é} 3) Q:D 4) 45) (5) %} (6) (% @ + (@) (s:a) ) (10) @>->
20 IN
TYP|CAL+—’{ 1

(O GRID POINT NUMBERS
() ELEMENT NUMBERS

\\

FIG.5 FINITE-ELEMENT BREAKUP, EXAMPLE PROBLEM 3

- 16 -



THE JOMNS HOPKINS UNIVERSITY
APPLIED PHYSICS LABORATORY

SILVER SPRING. MARYLAND

20 I T T
] NASTRAN
== NUMERICAL
INTEGRATION
LN pae -

3

x

o

<

w

I

[72]

_30 | 1 | i
40 80 120 ) 160 200
BODY STATION (inches) -
FIG.6 SHEAR vs. BODY STATION, EXAMPLE PROBLEM 3
-12 T T T T
[ ] NASTRAN
——— NUMERICAL

. INTEGRATION

5 8- —
<

}—

P-4

w

2

(@]

E —4 e ——

1 1

40 80 120 160 200
BODY STATION (inches)

FIG.7 BENDING MOMENT vs.BODY STATION, EXAMPLE PROBLEM 3
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where
V = shear force (lb),
p = distributed load (lb/in),
M = bending moment (in-1b),
EI = bending rigidity (Ib-in2),
and
w, = bending deformation (in),

b

Shear deformations wS were determined from a numerical
integration of the equation

dwS _ v @
dx GKA '’
where
G = shear modulus of elasticity (psi),
K = cross-sectional area factor for shear,
(nondimensional),
and
A = cross-sectional area (in2).

The total deformation w was then computed from

. - + . .
w Wy W (5)

Deformations were computed relative to a fictitious sup-
port at grid point 6 as assumed in the NASTRAN computa-
tion. The results of the laborious hand calculations using
Egs. 1through 5 are also plotted in Figs. 6 through 8. It
is seen that the agreement in the two methods is very good.
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EXAMPLE PROBLEM 4

Example problem 4 was chosen to illustrate the ap-
plication of NASTRAN to thermal stress problems and,
further, to demonstrate the method for computing thermal
buckling. The structure is a square, simply-supported
plate having uniform thickness. The geometry of the plate
and the coordinate system are shown in Fig. 9. The plate
is subjected to a temperature change T(x,y) that is sym-
metric about both the x and y axes.

If the magnitude of the temperature change is great
enough, the thermal stresses induced in the plane of the
plate will cause the plate to buckle. The mode shape of
the buckle will be symmetric about the x and y axes.

As a result of the above-noted symmetries, it is only
necessary to model one quadrant of the plate if single-point
constraints are used to prevent unsymmetrical deforma-
tions along the x and y axes.

The idealization using quadrilateral plate (QUADZ2)
elements is shown in Fig. 10, This figure also shows the
temperature change at each of the grid points in terms of
T 1, the temperature change at grid point 1. As shown,
there is no temperature change at points on the simply-
supported edges of the plate.

Difficulty was encountered in running the example
problem. The NASTRAN Demonstration Problem 5-1
printout, run with NASTRAN Level 8. 1.0, was used as a
guide for preparation of the case control deck. In the
Level 8. 1,0 printout the load card appears before Subcase
1 (the statics solution). However, when the problem was
run in this manner, there was a fatal-error message which
indicated that Subcase 2 (the buckling solution) contained
both a static load and a real eigenvalue method selection,
and that one or the other must be removed. A check of
the Level 12,0 User's Manual (Ref. 4) indicated that the
load (in this case TEMPERATURE(LOAD)) card must ap-
pear in Subcase 1 rather than above the subcase level.
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PROBLEM 4
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This change was made and the example problem was
rerun. The results contained only a static solution fol-
lowed by ''SYSTEM FATAL MESSAGE, 3001 ATTEMPT TO
OPEN DATA SET ***% IN SUBROUTINE DS1A, WHICH WAS
NOT DEFINED IN FIST.'" Since the cause appeared to be a
NASTRAN program error, the difficulty was reported to
the NASTRAN System Management Office and NSRDC.
Program corrections were made by NSRDC personnel who
reran the problem, using both the inverse and determinant
methods of eigenvalue extraction. The results of the two
methods did not agree. The NASA Goddard Space Flight
Center had experienced difficulty with the determinant
eigenvalue method and had made corrections in their pro-
gram for the IBM 360-95 computer. The problem was run
at Goddard Space Flight Center and identical results were
obtained by both the inverse and determinant methods.
NSRDC then made the necessary corrections to the program
on the APL computer.

The NASTRAN results given in Figs. 11to 13 and
Appendix D were obtained after the corrections noted above
were made. The problem was also solved by the finite -
differences method. This method was first used to deter-
mine the in-plane thermal stresses by obtaining an approxi-
mate solution to the differential equation

viF = _aEtveT, (6)

subject to the boundary conditions F =3F/0n = 0 along
the boundary of the plate (Ref. 16), where F is the stress
function defined by the equations

2 2 2
O'XX = —1£ i—g . g = :]I;— é—g‘, and O'X = e %‘ a‘é—a—F‘. (7)
oy I X Y it

The finite-difference mesh that was used in the solution is
shown in Fig. 14. The normal stress 0y, and Oyy deter-
mined by the NASTRAN program and the finite-difference
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FIG. 13 THERMAL BUCKLING MODE SHAPE, EXAMPLE PROBLEM 4
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method are compared-in Figs. 11 and 12. It is seen that,
while the stress distributions computed by these two
methods are similar, the siresses computed by the finite-
difference method are larger than those calculated by
NASTRAN. It is not possible to say which method is more
accurate as the grids that were used in both methods
are too coarse to expect accurate solutions. While

the grid that was used for the NASTRAN results is
twice as fine as that used in the finite-difference solution,
the NASTRAN program assumes that the temperature
within each quadrilateral element is constant and equal to
the average of the temperatures at the grid points of the
element. As a result, a zero temperature change on the
boundary is not attained. It is expected that this would re-
duce the stresses computed by NASTRAN,

The finite -difference method was also used to solve
for the eigenvalue A and the mode shape w(x, y) of the
differential equation -

2 2 2
°F BZW 9 Fo aZW ) F0 a2W

W 92 ,
2 x2 3xdy 0x9y ax2 ayz

'(8)'

subject to the boundary conditions w = 32w /an = 0 on the
boundary (Ref. 16). In this equation A is a constant which
specifies the magnitude of the temperature change accord-
ing to the equation

T(x,y) = ATO(X. v, (9)

where T (x,y) gives the spacial variation of the tempera-
ture change normalized so that T (0,0) = 1. The function
F,is related to F by

F(x,y) = XFo(x, y). (10)
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Physically, A is the temperature at the point (0, 0) at which
thermal buckling of the plate occurs when it is subjected to
the temperature change T(x,y) = AT (x,y).

The NASTRAN solution predicts that buckling will
occur when the temperature change at the point (0, 0)
reaches 314. 7°F, while the finite-difference solution indi-
cates that buckling will occur when the temperature change
reaches 168. 8°F. As expected, the finite-difference method
predicts a lower buckling temperature because it predicts
greater thermal stresses per degree of temperature change.
The buckling mode shapes predicted by the two methods are
shown in Fig. 13. It is seen that the agreement in the mode
shapes is excellent.

- 28 -



THE JOHNS HOPKINS UNIVERSITY
APPLIED PHYSICS LABORATORY

SILVER SPRING. MARYLAND

3. DISCUSSION

The example problems demonstate only a few of the
many capabilities of the NASTRAN program. Considerable
effort has gone into providing user convenience in the pro-
gram. Once familiarity with a rigid format is gained, data
preparation is relatively simple and no programming skills
are required. The price of these user convenience features
is, of course, increased computer run times. In large
problems with many elements, bulk data preparation is
laborious as there are no provisions for the automated gen-
eration of grid point or element data.

Only the structural plot capabilities of the program
were used in the example problems. The case control
cards for these plots were found to be simple to prepare,
since the program determines the appropriate scale, origin,
and vantage point to be used for the plot. The x-y plot capa-
bility extends the usefulness of the program; however, there
is no provision for stress-contour plots in two-dimensional
bodies such as those described in Ref. 17.

While the documentation is complete in the sense
that it provides a useful reference for those familiar with the
program, it leaves something to be desired in aiding the new
user. A tutorial manual would be very helpful. The situa-
tion for the new user is further aggravated by the lack of an
index for the NASTRAN manuals.

While the NASTRAN element library is extensive,
there are programs with more and improved types of ele-
ments. Fully compatible plate elements, consistent mass
and force matrices for all elements, and elements with
variable section properties and temperatures would allow
adequate modeling with fewer elements.
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The inadequacies of the program that have been
pointed out have been noted by others and are well known to
NASA. While these inadequacies are more than compen-
sated for by the capability and convenience of the program,
many of them are expected to be removed in later levels of
the program. All indications are that the program will be-
come more general, convenient, and accurate, while re-
quiring less computer time. Use of the program is expected
to become widespread both in government and industry.
Under these circumstances it appears advisable for APL/
JHU to constantly maintain its NASTRAN capability at the
latest current level of release.
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APPENDIX A

Example 1— Simply-Supported Beam
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NASTRAN EXECUTIVE CONTROL DECK SEPTEMBER 29, 1971 PAGE
ID RIVELLO, NASPRIB1
APP DISPLACEMENT
SOt 1,1
TIME 2
CEND
SEPTEM3ER 29, 1971 PAGE

NASTRAN CHECK PROBLEM 1
STATIC LOADING OF SIMPLY SUPPORTED BEAM

CASE CONTROL DECK ECHDI

CARD
COUNT -

1 TITLE # NASTRAN CHECK PROBLEM 1

2 SUBTITLE # STATIC LOADING OF SIMPLY SUPPORTED BEAM
3 SPC # 1

4 ouTPUT

5 $ SET 1 IS ELEMENT NUMBERS

6 SET 1 # 1 THRU 4

7 DISPLACEMENT # ALL

8 SPCFORCES # ALL

9 STRESS # 1

10 SUBCASE 1

11 LABEL # CONCENTRATED LOAD AT CENTER

12 LOAD # 1

13 . JLOAD # ALL

14 SUBCASE 2

15 LABEL # DISTRIBUTED LOAD

16 LOAD # 2

17 OLOAD # ALL

18 SUBCASE 3 o

19 LABEL # CONCENTRATED PLUS DISTRIBUTED LOAD
20 L0AD # 3

21 PLOTID # STATIC DEFORMATION OF BEAM

22 QUTPYTIPLOTS

23 SET 1 # ALL

24 PLOTTER CALCOMP, MODEL 565,310

25 ORTHOGRAPHIC PROJECT [ON

26 MAXIMUM DEFOPMATION 10.0

27 FIND SCALE, ORIGIN 1, SET 1

28 PLOT LABEL BOTH

29 PLOT STATIC DEFORMATION 1, LABEL BOTH, SHAPE
30 PLOT STATIC DEFORMATION 2, LABEL BOTH, SHAPE
31 PLOT STATIC DEFURMATION 3, LABEL ROTH, SHAPE

32 BESIN BULK

GNVIANYW 'DNINGS WIS
AHOLYHOBV SDISAHd Q3iNddVv

ALISNIAINN SNINGOH SNHOF 3HL

NI
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NASTRAN CHECK PROBLEM 1 SEPTEMBER 29, 1971} PAGE
STATIC LOADING OF SIMPLY SJPPORTED BEAM

SORTED 8 ULK DATA ECHDI

CARD
COUNT . 1 .. 2 .. 3 .. 4 .e 5 e 6 .. T .. 2 .. 9 .. 10
1% BAROR 1 -0 1.C .0 1
2% CBAR 1 1 2
3% CBAR 2 2 3
4% CBAR 3 3 4
5% CBAR 4 4 5
6% FJLCE 1 3 0 1.0 -0 100.0 «0
T* GRAV 2 0 3.8684 .0 1.0 .0
8% GROSET 345
9% GRID 1 .0 [¢] «0
10%* GRID 2 10.0 -0 .0
11* SRID 3 20.0 -0 .0
12* GRID 4 30.0 .0 .0
13% SRID 5 40.0 «0 -0
16* L3OAD 3 1.0 1.0 1 1.0 2
15* MAT1 1 10.086 4.086 2.591-4
16* P3AR 1 1 1.0 .l el 123
17 £23 0.5 0.5 -0.5 0.5 0.5 -0.5 -0.5 -0.5
i8x SPC 1 1 12 .0 5 2 Y

ENDDATA
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STATIC LOADING OF SIMPLY SUPPORTED BEAM

NOQ.

1

2 -

10
11
12
13
14
15

16

17
18
19
2¢
21
22
23

24

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTION

BEGIN
FILE

GP1

SAVE
CHKPNT
GP2
CHKPNT

PLTSET

SAVE
PRTMSG
CHKPNT
SETVAL
SAVE
COND

pLOT

SAVE
PRTMSG
LABEL
6P3
SAVE
PARAM
PURGE

CHKPNT

NO.1 STATICS ANALYSIS - SERIES L $
LLLATAPE §

GEOM1yGEIM2, /3PL,EQEXINIGPDTCSTMyBGPDOTSIL/ Vo NyLUSET/ CoNy123/
VoN,NOGPDT $

LUSETS
GPLyEQEXINSGPDT,CSTMyRGPDT,SIL $
GEOM2 EQEXIN/ECT §$

ECT §

PCDB,EQEXIN,ECT/PLTSETXyPLTPARGPSETSHELSETS/VINyNSIL/ V4N,
JUMPPLOT § .

NSILsJUMPPLOT $

PLTSETX//$

PLTPAR,SPSETS.%LSETS $
J/VeNyPLTFL3/CyNyl/VyNyPFILE/CyN,O $
PLTFLG,PFILE $

Pl'JUHPPLUT $

PLTPAR'GPSETS.ELSETS,CASECC,BGPDT'EQEXIN'SILv./PLOTXI/ ViNy
NSIL/VyNeLUSET/V 4N JUMPPLOT/V Ny PLTFLG/V NsPFILE §

JUMPPLOT,PLTFLG,PFILE $§

PLOTX1//S

PIS'

GEOM3,EQAEXIN, GEOM2/SLT,GPTT/CosNs123/V4N,NOGRAV/CyNy123 $
NOGRAVS

7/CeNg AND/V 4N SKPMGG/ Vo Ny NOGRAV/V,Y ,GRDPNTS

MGG/ SKPMGGS

SLTSPTT,MG5 ¢

SEPTEMBER 29, 1971

PAGE
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NO.

25

26
27
28
29
30
31
32
33
34

35

36
37
38
39
40
el
42
43
44
45
46
47

48

NASTRAN SOURCST PROGRAM COMPTILATIOIN
DMAP-DMAP INSTRUCTION

TAl,

SAVE
PARAM
COND
PURGE
CHKPNT
COND
SMAL
CHKPNT
COND

SMA 2

SAVE
CHKPNT
COND
COND
GPWG
OF P
SAVE
LABEL
EQUIV
CHKPNT
COND
SMA3

CHKPNT

+ECTHEPTBGPDT o SILyGPTToCSTM/ESTy ¢ GETZECPToGPCT/ Vo NyLUSET/ TNy
123/V4NyNOSIMP/Z yN4O/VyNyNOGENL/V,NyGENEL $

NOSIMP s NOGENL, GENEL $

//7CyNy AND/VyNyNOELMT/Vy Ny NOGENL/V,N,NOSIMP $

ERRIR4,NIELMT 8

GPST/NUSIMP/OGPST/GENEL $

ESTH,ECPT,GPCT,,GFI 4GPST,OGPST $

LBLL,NOSIMPS

CSTMyMPT,ECPT45PCTy DIT/KGGX9yGPST/V4NyNOGENL/V Ny NOK4GG $
GPST,XG5X §

LBL1,SKPMGGS

ZSTMGMPTLECPTySPCT4DIT/MGG ¢/ VoY ¢ WTMASS#L.D/V 4Ny NOMGG/ Ve N, NIBGG/
Vs Yy CIUPMASSH-1 §

NOMGGS

MGG ¢

LBL1,GRDPNTS

ERROURZ y NOMGG S
BGPDT,CSTMsEQEXINI MGG /OGPWG/ VY 4 GRDOPNTH#-1/V,Y,WTMASSS
OGPAGyss9s //VyNyCARDND %

CARDNO s

LBLL $

KGGX yKGG/NOGENL $

KGG $

LBL11A,NOGENL $

GEI ¢KGGX/KGG/VyNyLUSET/V Ny NOGENL/V,N,NOSIMP §

K66 $
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NASTRAN

CHECK PROBLEM 1 SEPTEM3ER 29, 1971 PASE

STATIC LJIADING JF SIMPLY SUPPORTED RFAM

NO.
49
50
52

53

54
55
56

57

58
59

60
51
62
63
64
65
66
67
68
69
70
7

T2

NASTRAN SOURCE PROGRAM CGCMPILATTIIOIN
DMAP-DMAP INSTRUCTION

LABEL
PARAM
LABEL

GPe

SAVE
COND
PARAM

PURGE

EQUIV

CHXPNT

COND
GPse
oFP
SAVE
LABEL
COND
MCEL
CHKPNT
MCE2
CHKPNT
LABEL
EQUIV

CHKPNT

LBLLI1A

JIC o NogMPY/V Ny NSKIP/C 4NsO/CyNsO $

LBLll s

CASECC s GEOMG yEQEXTIN,SILsGPNT/RGy YSyUSET/VeN,LUSET/V N MP_F1/ V,
NoyMPCF2/VoNySINSLE/VoNyOMIT/VyNoREACT/VyNsNSKIP/V,N,REPEAT/ V,
NoNOSET/VyNyNIL/V,NoNCA $

MPCF1yMPCF2,SINGLEyOMIT REACTyNSKIPyREPEATyNOSET,NOL,NJA
ERROR3,NIL ¢

//CyNy AND/V 4Ny NISR/VyNySINGLE/V,NyREALT 8

KR ¢yKLyARyIM/REACT/ GM/MPCF1/ GD,KOOB,L0OO,U00,P0,U00V, RUDV/
OMIT/PSyKFSyKSS/SINGLE/QG/NOSF $

KGGyKNN/MPCF1 §

KRRy KLRyQRy DMy GM, GOy KOOB,LOO,UOD, PO+ UDOVQG +PS ¢ KFSyKSS,USET,
RGyYS+RUOV+KNN $

LBL4GENEL $
GPLsGPST,USET,SIL/DGPST 8
OGPSTeee9e//VyN.,CARDNO $
CARDND s

LBLG $

LBL2,MPCF2 §

USET,3G/GM §

GM 8

USET 4GMyKGGoys /KNNpgy $
KNNS

LBL2 $

KNNyKFF/SINGLE $

KFF $

‘ONINdGS NIATUS

anvIAuvIN
AOLVHO8Y SOISAHd Q3iNddyY

ALISMBAIND SNINGOM SNHOr IML



NASTRAN CHECK PRQOMLEM 1

STATIC

NO.
73
76
75
76
17
78
79
80
a1
82
83
8¢
85
86
87
88
89
90
91
92
93
9%

95

9¢

97

LOADING OF ST 4PLY SUPPORTED 8fAM

NASTRAN SOJ3URIE PRAOGRAM COMPIT LATION
DMAP-DMAP INSTRUCTION

COND
SCE1
CHKPNT
LABEL
EQUIV
CHKPNT
COND
SMP1
CHKPNT
LABEL
EQUIV
CHXPNT
COND
RAMG]L
CHKPNT
LABEL
IBMG2
CHKPNT
COND
ABMGI
CHKPNT
LABEL

$561

CHKPNT

EQUIYV

LBL 3, SINGLE $

USET ¢KNNy g9 /KFFoKFS4KSSyss $
KFS,KSS,KFF$

LBL3 $

KFFyKAA/INIT 8

KAA §

LBL5,0MIT $

USET s KFF oy s /GIeKAAWKDCBLON,UODDys99er $
GOyKAA,KI0B,L00,UDB0DS

LBLS §

KAASKLL/REAZT §

KLLS

LBL6,REACT §
USEToKAA, /KLL ¢ KLR KRR gyy $
KLLyKLRyKRRS

LBLS §

KLL/LLL, ULL $

ULLsLLLS

LBL7,REACT $
LLLyULLsKLRyKIR/DM §

DM$

LBL7 $

SLTy35P)TyCSTUySILEST,MPTGPYTFNT MGG4CASECC,DIT/PG/V N,
LUSET/V.NINSKIP 8

PG %

PGyPL/NDSET $

SEPTEMIER

79,

1971

PAGF

ANYIANYIN ONINGS ¥IATIS
AHOLYHOS8VT SOISAHd A3INddV

ALISHIAINN SNINAON SNHOM 3HL



6-V

NASTRAN CHECK PROBLEM 1 : SEPTEMBER 29, 197!
STATIC LOADING OF SIMPLY SUPPDORTED BEAM

NASTRAN SOURCE PROGRAM COMPILATION

DMAP-DMAP INSTRUCTION

ND.

98 CHKPNT PL §

99 COND LBLLOJNOSET §

100 SS62 USET,3M,YSoKFS ¢35 0,DMy PG/QR,PO,PS,PL §

101 CHKPNT  QR,P0,PS,PL $ A

102 LABEL LBL1O $

103 SS63 LLLyULLy<LL+PL,L0OO,UDO,KOOB 4PO/ULVUBOV,RULV,RUOV/ V4N, OMIT/V,
Yy IRES#-1 §

104 CHKPNT ULV, UODV,RULV,RUOVS

105 COND LBLI,IRESS A

106 MATGPR GPLoUSEToSILsRULV//CyNsL 8
107 MATGPR GPLyUSET,»SIL,RUOV//CsN,O 8
108 LABEL LBLIS

109 SDR1 USET 4PGoULV, U0V, YSsGDsGMsPS,KFSyKSS+sQR/UGV 4PGG s QG/V 9Ny NSKIP/
CeN,STATICSS

110 CHKPNT UGV, PGGS

115 CHKPNT QG $

116 SDR2 CASECC s STMyMPT o IIT,EQEXINGSIL,GPTT,EDT4BGPDT¢PGG+QGyUGVEST,/
0PG1,0Q61,JUGV1,0ES1,06EF1,PUGV1/CyN,STATICS $

117 O0OFp OUGVI'UPGI'OQGlvOEFlgDESl')/V'NyCARDNU.’

118 SAVE CARDND ¢

119 COND P2, JUMPPLOT $

120 PLOT PLTPAR,5PSETS,ELSETS,CASECC,BGPOTJEQEXIN,SIL,PUGV], / PLOTX2/V,

NyNSIL/V Ny LUSET/VyNy JUMPPLOT/V NyPLTFLG/VIN,PFILE $
121 PRTMSG = PLOTX2//7 $
122 LABEL P2 s
123  JUMP FINISS

126 LABEL ERROR2$

PAGF

‘ONINdS VIANS
AHOLYHOBY SOISAHD Q3 1ddY

ANVIANYN

ALISUBAINN SNINGOM SNHOr IML



01-Vv

NASTRAN CHECK PROBLEM 1 SEPTEM3IER 29, 1971 PAGE
STATIC LOADING OF STMPLY SUPPIITED BEAM

NASTRAN SJQURCZE PROGRAM COMPILATION

DMAP-DMAP INSTRUCTIOIN

NO.

127 PRTPARM  //CyNe~2/CoN,STATICSS

128 LABEL ERRJR3

129 PRTPARM //CyNy=3/C,yNySTATICS $

130 LABEL ERRUR4 $

131 PRTPARM //CyNe=4/CyNsSTATICS $

132 tLABEL FINISS
133 END $

*%¢ USER WARNING MESSAGE 27,
LABEL NAMED LBL11 NOT REFERENCED

*#*¥NO ERRORS FOUND - EXECUTE NASTRAN PROGRAM*x

ANVIANYIW ‘ONINGS ¥IATIS
AHOLVHO8Y SOISAHd A3iTddVv

ALISMIAINN SNINEOH SNHOM 3MHL



NASTRAN CHECK PROBLEM 1 SEPTEM3ER 20, 197] PASF 1c
STATIC LOADING OF SIMPLY SJPPIRTED 3EAM

MESSAGES FROM THE PLOT MODJLE

GNVIANYIN ‘DNINGS NBATIS
AHOLVYHOS8VY SDISAHd Q31ddyY

ALISMIAING SNINOH SNHOM IHNL

I1-v

PLOTTER DATA
THE FOLLOWINS PLOTS ARE FOR A CALCOMP 565 INCRFMENTAL P_LOTTER %3 CHARACTERS/COWMAND - .Cl0 STEP SIZ:Z<
AN END-JF-FILE MARK FOLLOWS THE LAST PLOT
THE FIRST COMMAND FOR EACH PLOT CONTAINS THE PLOT NUMBER

PEN 1 - SIZE 1, BLACK

ENGINEERING DATA

ORTHOGRAPHIC PROJECTION
RITATIONS ¥IEGREESK - SAMMA # 34,27, BETA # 23,17, ALPHA # JeD 9 AXES # EX,EY, 87, SYMMZITC
SCALE ZOBJIECT-TO-PLIT SIZEC # 1.973244E-01

ORIGIN 1 - X0 # -3.417761E OC, Y2 # -6.943212F 00 TINCHESL



el-v

NASTRAN CHECK PRNOBLEM 1
STATIC LOADING OF SIMPLY SUPPIRRTED REAM

*#*SER INFORMATION MESSAGE 3023
8 & 5C# 0O R # &
*%*JSER INFORMATION MESSAGE 3027

DECOMPOSITION TIME ESTIMATE IS o]

**x¢ YSER INFORMATION MESSAGE 2073, MPYAD METHOD
*%% USER INFOIMATION MESSAGE 2073, MPYAD METHOD

**%x YSER INFORMATION MESSAGE 2073, MPYAD METHOD

**syYSER [NFORMATION MESSAGE 3035
FOR LOAD 1 EPSILDON SU3 E # -3.85648402€-15
*s*YSER INFORMATION MESSAGE 3235
FOR LOAD 2 EPSILON SUB E # -8,0861966E-15
***USER INFORMATION MESSAGE 3035

FOR LOAD 3 EPSILON SUB E ¥ -6.0295227E-1F

**% JSER INFORMATION MESSAGE 2073, MPYAD METHOD

*%% USER INFORMATION MESSAGE 2075, MPYAL METHOD

SEPTEM3IFR

'MESSAGES FROM THE PLOT v0JUL:

pLOY

1

1,NO.
1.NO.

1,NO.

14NOC.

1,NO.

UNDEFORMED STRUCTURF

PASSES # 1
PASSES # 1
PASSES # 1
PASSES # 1

PASSES # 1

29,

1971

DASE

11

GNVIANYW ‘DNINAS NIAIS
AYHOLVYHOBY SJISAHd A3i7ddV

ALISHBAINN SNINdOH SNHOr IHL
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NASTRAN CHECK PROBLEM 1 SEPTEM3IER 29, 1971 PAGE 12
'STATIC LOADINS OF SIMPLY SUPPORTEN BEAM

CONCENTRATED LOAD AT CENTER SYRCASF 1

DISPULACEMENT VECT 2R

POINT ID. TYPE T} T2 : T3 1! Rr2 R3
1 G 0.0 0.0 N0 3.0 0.0 9. 999990E-03
2 G 0.0 9.166658E-C2 0.0 0.0 0.0 7.499993F-03
3 G .0 1.333331e-01 0.0 0.0 0.0 5.08626)€~09
4 5 0.0 9.166658E-02 C.0 ¢.0 Cc.0 -~ 7.499989E-03
5 G 0.0 0.0 0.0 0.0 0.0 ~9.99999)E-03
NASTRAN CHECK PROBLEM 1 SEPTEMIER 29, 1971 PAGE 13

STATIC LOADING DF SIMPLY SUPPORTED BEAM
DISTRIBUTED LOAD SURCASE 2
DISPLACEMENT VELT 3R

POINT 1D. TYPE 1 T2 T3 R1 22 a3
1 6 2.9 0.0 0.0 0.0 0.0 2.530310€-02
2 G c.0 2.250279E-01  N.C 0.9 0.0 1. 75021 TE-02
3 5 0.0 3.167058E-01 C.G C.0 9.0 1.371065E-08
4 G 3.0 2.250279E-01 0.0 c.c 0.0 -1.750216E-02
5 G 0.0 0.0 c.0 0.2 0.0 -2.500310E-02
NASTIAN CHEZK PRIBLEV 1 ) SEPTEMBER 29, 147) PAGE 1e
STATIC LOADING OF SIMPLY SJPOPORTED BEAM
CONCENTRATED PLUS DESTRIBUTED LOAD SUBCASE 2 .
DI SPLACEMENT VECTOR
POINT ID.  TYPE T T2 T3 ' 1 R2 03
1 G 2.0 3.0 0.0 c.0 2.0 1.530309€-02
2 6 3.0 3.166944E-C1 0.0 0.0 0.n 2.500216E-02
3 5 0.0 4.500389E-01 N ,0 0.0 6.0 1.870491E-08
. G 3.0 3.166944E-01 0,0 0.0 2.0 -2.520215€-C2
5 G 2.0 0.0 0.0 0.0 0.0 -3,500308F-02

ONVIANYI "ONINES NIANSG

AHOLVYHO8YT SDOISAHd A31NddyY
ALISNIAINN SNINGOH SNHOM 3ML
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NASTRAN CHECK PRNBLEM 1

STATIC LDADINS GF SIMPLY SUPPURTED AFAM

CONCENTRATED LOAD AT CENTER

POINT 1D, TYPE T
3 5 Je0

NASTRAN CHECK PRIBLEM 1
STATIC LOADING OF SIMPLY SUPPIRTED

DISTRIBUTED LOAD

POINT 10D. TYPE 71
1 5 C.0
2 G 0.0
3 G 0.0
4 G 3.0
5 3 0.0

NASTRAN CHECK PROBLEM 1
STATIC LOADING NF SIMPLY SJPPIRTED

CONCENTRATED LOAD AT CENTER
F3RCE
TYPE Tl

>

5 G

POINT 1D,
1

o

NASTRAN CHECK PROBLEM 1
STATIC LOADING OF SEM2LY SUPPDIRTED

DISTRIBUTED LOAD

FORCE
PDINT 1D. TYPE Tl
1 G 2.0
S G J49

LOAD VECT 3R
T2 T2
9.999967F 01 0.0 G.C
BEAM
LGAD VECTOR
T2 T3

5.0006623€ Gl G.0
1.000124€ C2 0.C
1.000124E 02 0.0
0.0
0.0

1.000125€ 02
5.000623E 01

[=RoN-NoRe)
.
[=N+NeleRe)

BEAM

S 0 F SINGLE-POINT
T2 T3

-5.0000COF 01 c.0 0.0

-5.0C0000E G1 G.0 0.0

BEAM

S 0 F SINASLE-POINT

T2 T3
-2.000244F 02 c
~2.000244E5 02 0

SEPTEM3ER 29, 1971

1 R2

SEPTEM3ER 29, 1971

1 2

SEPTEMBER 23, 1971

CONSTRAINT

R1 2

(=Nl
o e
o0

SEPTEM3EY 29, 1971

CONSTRATINT

Rl R2

o S

PAGE

DAGE

?3

PAGE

PAGE

D W

23

15

SURCASE 1

16

SUBCASE 2

17

SUBCASE 1

18

SYUBCASE 2

QNVIANVIN ‘DNINGS NIAVE
AHOLYHO8VY SDISAHD A31NddV

ALISNIAINN SNINGOH SNHOM 3HL
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NASTRAN THECK PROBLEM 1
STATIC LOADING OF SIMPLY SJPPIRTED

CONCENTRATED PLUS DISTRIABUTED LOAD

FORCE
POINT 1D, TYPE T1
1 G 0.0
5 G 0.0

NASTRAN CHECK PROBLEM 1
STATIC LOADING OF SIMPLY SUPPORTED

CONCENTRATED LOAD AT CENTER

STREF
ELEMENT SAl SA2
ID. s81l SR2

1 1.464844E-02 -1.45%864E-02

2.500037E 03 -2.500037% 03

2 2.500000E 03
4.999980F 03

-2.500000E 03
~4.993930E 03

3 4.999957€ 03
2.499960€ 03

-4.9999S7E 03
-2.499960€ 03

4 2.499994é 03  -2.499994E 03
-2.929688E-02 2.929688E-02

NASTRAN CHECK PROIBLEM 1
STATIC LOADING OF SIMPLY SJUPPORTED

DISTRIBUTED LOAD

STRE
ELEMENT SAl SA2
1D. sB1 sB2
1 0.0 0.0

7.500984E 03 -7.500984E 03

2 7.500957E 03
1.000126E G4

-7.500957¢ 03
-1.000126E G4

3 1.000123E 04
7.500926E 03

-1.0003123€E 0%
-7.500926E 03

. 7.500918E 03
-7.080072E-02

-7.500918E 03
7.080072€E-02

SEPTEMBER
BFAM
S 0OF SINGLE-POINT CONSTR
T2 ™ r1
-2.500239E 02 0.0 0.9 0
-2.500234E 02 0.0 0.0 2
SEPTEMIER
BEAM
SSES IN BAR ELEMENTS
Sa3 SAs AXTAL
83 SR STRESS
1.466844E-02 ~-1.464844E-02 0.0
2.500037€ 03 -2.500037E 03
2.500000E 03 -2.500000E 03 0.0
4.999980E 03 -4,999980€ 03
4.99995TE 03 -4.999957€ 03 3.0
| 2.499960E 03 -2.49996GE 03
2.499994E 03 -2.499994E 03 0.0
-2.929688E-02  2.929688E-02
SEPTEMBER
BEAM
SSES IN BAR ELEMEINTS
SA3 sas AXTAL
SB3 s84 STRESS
0.0 0.0 0.0
7.500984F 03 -7.500984E 03
7.560957E 03 ~-7.500957€ 03 3.0
1.000126E 04 ~1.000125E 04
1.000123€ 04 -1.000123F 04 0.0
7.500926E 03 -7.500926E 03
7.500918E 03 -7.500918E 03 0.0

-7.080072€-02

7.080072€-02

29, 1971

ATNT

R2
.0
.0

29, 1971

T CBARL

SA=MAX
SB-MAX

1.454844F-02
2.500037€ 03

2.500000E 03
44 999980F 03

4.999957€ 03
2.%499950F D3

2.499994F 03
2.329688E-02

29, 1971

T CBAR
SA-MAX
SB-MAX

0.0
7.500984E 03

T.500957¢€ 03
1.000126E 04

1.000123F 0%
7.500326E 03

7.500918E 02
7.080072E-02

PAGE 19

SUBCASE 3

PAGE 20

SUBCASE 1

SA-MIN
S8-MIN

~1.464844E-02
-2.500037€ 03

-2.500000E 03
~4.999930F 03

-4.999957c 03
-2.499960€ 03

-2.499994E 03
-2.9296B8E-C2

PAGE 21

M.S.-T
M. S.-C

SUBCASE 2
SA-MIN MeSe-T
SB-MIN M.S.-C

0.0

=7.500984E 03

~7.500957E 03
=1.J00126E 06

-1.000123E 04
-T.500926E 03

-7.500918E 03
~7.080072E-02

ANVIANYIN ‘ONINGS NIATVIS
AHOLVYHO8V SJISAHd A31Nddy

ALISMIAINN SNINJOH SNHOM 3HL
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NASTRAN CHECK PROBLEM 1
STATIC LDADING OF SIMPLY SJ2PORTED BEAM

CONCENTRATED PLUS DISTRIBUTED LOAD

ELEMENT SAl
1D. SB1
1 0.0

1.,000100€
2 1.000090E
1.500109€
3 1. 500123E
1.000104F
o 1.000090¢E
~7.812494E~

04

04
0%

04
04

0%
02

STRE

SA2
S§32

0.2
-1.002100€ 0C4

-1.000090E 04
~1.502109E 04

-1.500123E 04
-1.000104E 04

-1.00J090E 0O¢
7.312494E-02

NASTRAN CHECK PRIBLEM 1
STATIC LOADING OF SIMPLY SJUPPIRTED BEAM

PLOTTER

DATA

S SES I
SA3
583

2.0
1.000190E

1.00CC90E
1.500109E

1.500123E
1.000104E

1.000090E

-T7.812494E-

N

0&

04
04

04
06

04
02

B AR

0.0

SEPTEMAFR

ELEMZINTS

SA4
SBa

~1.000100E 04

~1.C0003J2E Q¢
-1.5C0109E 04

-1.500123€ 04
-1.0001064€E 04

-1.000090F 0¢

7.81

2494E-02

AXTAL
STRESS
0.0

J.0

SEPTEMBER

MESSAGES FROM THE PLOT MODULE

29y 197

2 CRA
SA-MAX
SB-MAX

0.0
1.000100E

1.332230E
1.500109¢E

1.500123€
1.300104F

1.000090€
T.812494E

29, 197

1 DAGE 22
SUBCASE 3
R <
SA-MIN M.S.-T
SA-MIN M.S.-C
0.0
04 -1.0001C0F Cé4
06 -1.000090F 04
06 -1.500109€E 04
04 =-1,500123E 04
04 -1.000104% 04
04 -1.700090E 04
=02 -7.812494E-02
1 PAGE 23

THE FOLLOWING PLOTS ARE FJY A CALCOMP 565 INCREMENTAL PLOTTER %3 CHARACTERS/COMMAND - .010 STEP SIZEC

AN END-OF-FILE MARK FOLLOWS THE LAST PLOT

THE FIRST COMMAND FOR SACH PLOT CONTAINS THE PLOT NUMBER

PEN 1 - SIZE

ENGINEERTING

ORTHOGRAPHIC PROJECTION

1y

BLACK

DAT A

ROT AT IONS ZDEGREESK - GAMMA #
SCALE ZOBJECT-TO-PLOT SIZES # 1.973244E-D1

ORIGIN

i

X2

34,27, BETA #

# -3.417761€ 0f, YO

23.17,

ALPHA #

# -5.943212E 00

0.0 4 AXES % EXsEY,EZ,

FINZHESKC

SYMMETRTC

ANVIANYI DNINIS NIATG
AHOLYHO8Y SOISAHd A3i1ddV

ALISHIAINN SNINGOH SNHOM IHL



NASTRAN CHECK PROBLEM 1 SEPTEMRER 29, 1971 PAGE 24
STATIC LOADING OF SIMPLY SJPPDRTED BEAM

MESSAGES FROM THE PLOT MODULE

pLOT 2 STAT IC DEFORMATION - SUBCASE 1y LOAD SET 1

NASTRAN CHECK PROIBLEY 1 SEPTEMBER 29, 1971 PAGE 25
STATIC LOADING OF SIMPLY SJPPDRTED BEAM

MESSAGES FROM THE PLOT MODULE

PLOTTER DATA
THE FOLLOWINS PLOTS ARE FOR A CALCOMP 565 INCREMENTAL PLOTTER %3 CHARACTERS/COMMAND - .010 STEP SIZEC

AN END-OF-FILE MARK FOLLOWS THE LAST PLOT

LI-V

— THE FIRST COMMAND FOR EACH PLOT CONTAINS THE PLOT NUMBER

PEN 1 - SIZE 1, BLACK

ENGINEERTING DATA

ORTHOGRAPHIC PROJECTION
ROTATIONS ZDEGREESK - SAMMA # 34,27, BETA # 23.17, ALPHA ¥ Do) 9 AXES R EX,&Y,E8L, SYMMETRIC
SCALE Z0BJECT-TO-PLIT SIZEK # 1.973244E-01

ORIGIN 1 - X2 # -3.417761E 00y YO # ~6.943212€ 00 LINCHESL

NASTRAN CHECK PROBLEM 1 SEPTEMAER 29, 1971 PAGE 26
STATIC LOADING OF SIMPLY SUPPORTED BEAM

MESSAGES FROM THE PLDOT MODULE

PLIT 3 STATIC DEFORMATION - SUBCASE 2y LOAD SET 2

GNYTANYI 'ONINGS WIAS
AHOLVNHO8YT SOISAHd A3iddv

ALISHNBAINN SNINIOH SNHOr 3IHL
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NASTRAN CHECK PROBLEM 1 SEPTEMBER 26, 1971 PAGE

STATIC LOADING OF SIMPLY SJPPORTED BEAM

MESSAGES FROM THE PLOT MQDULE

PLOTTER DATA
THE FOLLIWINS PLOTS ARE FOR A CALCOMP 565 INCREMENTAL PLOTTER %3 CHARACTERS/COMMAND -
AN END-OF-FILE MARK FOLLOWS THE LAST PLOT
THF FIRST COMMAND FOR EACH PLOT CONTAINS THE PLOT NUMBER

PEN 1 - SIZE 1, BLACK

ENGINETERING DATA

ORTHOGRAPHIC PIOJECTION

«010 STEP SIZE<

ROTATIONS SDEGREESC - GAMMA # 34,27, BETA # 23,17, ALPHA # 3.0 » AXES # EX4EY,62, SYMMETRIC
SCALE ZTOBJECT-TO-PLOT SIZEC # 1.973244E-01
ORIGIN 1 - X0 # -3,417761E 00, YO # -6.943212E 00 ZINCHESKL

NASTRAN CHECK PROBLEM 1 ' SEPTEMBER 297, 1971 PAGE

STATIC LOADING OF SIMPLY SJPPORTED BEAM

MESSAGES FROM THE PLOT MODULE

PLOT % STATIC NDEFIRMAYION - SUBCASE 3, LODAD SFT

i

* % * FND OF JOB * % x

27

28

GNYIANYIN ‘ONINdS MIATIS
AHOLYHO8VY1 SOISAHd Q3i1NddVv

ALISMIAINN SNiXNdOH SNHOM 3HL



THE JOHNS HOPKINS UNIVERSITY
APPLIED PHYSICS LABORATORY

SILVER SPRING. MARYLAND

NASTRAN CHECk PROBLEM 1 g
STATIC LOADING QF SITuWLY SUPPUORTED BEam ~Br
-

UNDEFORMED SHAZE \

Fig. A-1 STATIC LOADING OF SIMPLY-SUPPORTED BEAM; NASTRAN EXAMPLE PROBLEM 1:
UNDEFORMED SHAPE

—‘K\\\_SR
\x

B
~
q
NASTRAN CHECK PROBLEM 1 a
STATIC LOADING QF SIMPFLY SUPPQRTED BEAM . L4
CONCENTRATED LUAD AT CENTER - R
STATIT UWEFQRMATIQN - SUPTADE 1 LOAD >ET 1
s

Fig. A-2 STATIC LOADING OF SIMPLY-SUPPORTED BEAM, CONCENTRATED LOAD AT CENTER;
NASTRAN EXAMPLE PROBLEM 1: STATIC DEFORMATION—SUBCASE 1, LOAD SET 1

A-19



THE JOHNS HOPKINS UNIVERSITY
APPLIED PHYSICS LABORATORY

SILVER SPRING. MARYLAND

NASTRAN CHECK PROBLEM 1 9
STATICT LOADING OF 3 IMPLY SUPPORTED BEAM B
3

DISTRIBUTED LOQAD
STATIC DEFQRMVATION - SUBCASE 2 LTOAL SET 2 9
>

Fig. A-3 STATIC LOADING OF SIMPLY-SUPPORTED BEAM, DISTRIBUTED LOAD; NASTRAN
EXAMPLE PROBLEM 1:STATIC DEFORMATION—SUBCASE 2, LOAD SET 2

1B
\ZBR
>
N\
\K
19
NASTRAN CHECTK PROBLEM 1 9
STATIC LUADING QF D IMPLY SUFPORTED BEAM z
CONTENTRATED PLUS DISTRIBUTED LGQAD
STATIT DEFQRMATIAQN - SUBCTASE 3 LOAD 3ET 3 i
5

Fig. A-4 STATIC LOADING AT SIMPLY-SUPPORTED BEAM, CONCENTRATED PLUS DISTRIBUTED
LOAD; NASTRAN EXAMPLE PROBLEM 1: STATIC DEFORMATION—SUBCASE 3,

LOAD SET 3

O P A-20



THE JOHNS HOPKINS UNIVERSITY
APPLIED PHYSICS LABORATORY

SILVER SPRING. MARYLAND

APPENDIX B

Example 2 - Composite Flywheel

B-1



e-49

10
APP -
SOL
TIME
CEND

NASTRAN

EXECUTI VE CONTROL DECK

RIVELLDy FLYWHEEL

DISPLACEMENT
1,[
5

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS

NASTRAN CHECK PROBLEM 2

CARD
COUNT

O 0~V P WA

10

12
13
14
15
16
17
18

2¢C

CASE CONTROL DECK

TITLE # SUPER FLYWHEEL STRESS ANALYSIS 1.266 CPS
LABEL # NASTRAN CHECK PROBLEM 2
LOAD # 1
SPC # 1
auteuTt
DISPLACEMENT # ALL
OLOAD # ALL
STRESS # ALL
PLOTID # SUPER FLYWHEEL 1.266 CPS
QUTPUTEPLATK
SET 1 # ALL
PLOTTER CALCOMP, MODEL 565,310
ORTHO3RAPHIC PROJECTION
MAX IMUM DEFORMATION 1.0
FIND SCALE, ORIGIN 1, SET 1
PLOT LABEL BOTH
PLOT STATIC DEFORMATION 1 LABEL BOT
PLOY STATIC DEFORMATION O, 1, LABEL BOTH, SHAPE
PLOT STATIC ODEFORMATION 1, VECTOR RXY

BEGIN BULK

SEPTEMBER 2S5, 1971 PAGE
SEPTEM3ER 25, 1971 PAGE
ECHD

ANYIANYI ‘DNINdE WIATIE
AHOLVYHOHY SDISAHD d3i7ddy
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y-4d

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS

NASTRAN CHECK PROBLEM 2

CARD

COUNT
1%
2%
3&
4%
5%
6%
7%
8%
9%
10#
11*
12*
13=»
lax
15%
16%
17+
18%
19%
20%*
21%*
22%
23%
24
25%
26%
27*
28%
29%
30%
31#*
32*
33=
34%
35«
36%
37«
38+
39%
40%
41%
L2%
43%
46*
45%
46%
GT*x
48%
49
50%

. 1

CQOMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQIMEM
CQIMEM
CQDMEM
CQDMEM
CQOMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQOMEM
CADMEM
CQDMEM
CQOMEM
CQDMEM
CQDMEM
CQOMEM
CQDMEY
CQDMEM
CQOMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQOMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQIMEM
CIDMEM
CQOMNEM
CQDMEM
CQDMEM
CQIMEM
CJIDMEM
CQDMEM
CQDMEM
CQDMEM

DD NS NN

o b Bt et bt e s P gt P gt Pt et et ol Jt pet et b gk B P e el s bl el P e Pt e et et et P et et et s b P et et e bd sk P s P g

SORTED

3

.

M O®mNOPSWN .
=

NN P 0 et it ot qud b
N~ O wnN

NNNNN
O~ W

N
0

W
N

W W W W W
VOO P W

2P
W

£
N

NEUF N
N0~

LRV RY)
~o P W

M An
0 @

o Oy
N =

4

BULK

5

7

8

9

10
12
13
14
15
17
18
19
20
22

. 23

24
25
27
28
29
30
32
33
34
15
37
38
39
40
42
43
44
45
47
48
49
50
52
53
56
55
57
58
59
50
62
53
XS
65
67
68

SEPTEMBER 25,
DATA ECHID
6 oo T e 8

2 .0

3 .0

4 .0

5 -0

7 .0

8 -0

9 -0

10 .0

12 .0

13 .0

14 .0

15 .0

17 «0

18 .0

19 .0

20 -0

22 .0

23 «0

24 .0

25 .0

27 .0

28 .0

29 .0

30 .0

32 .0

33 .0

34 «0

35 .0

37 .0

38 .0

39 .0

%0 -0

42 .0

43 .0

44 .0

&5 -0

47 .0

48 .0

29 .0

50 .0

52 -0

53 .0

54 .0

55 .0

57 .0

58 .0

59 .0

60 .0

62 .0

63 .0

1971

-

PASE

10
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G-9

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS

NASTRAN CHECK PROBLEM 2

CARD
COUNT
51%
52%
53#%
56¢%
55%
56%
57*
58%
59%
60%
61*
62%
63%
64%
. 65%
66%
67%
68%
69%
T70%
T1%
T2%
T3%
Ta*
75%
T6*
T7*
78%
79%
80+
81%
82+
83
84¥
85%
86%
a7e
88%
89%
90%
91 .
92%
93¢
94*
95%
96%
97*
98*
99+
100*

» 1
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQDMEM
CQOMEM
CQOMEM
CQDMEM
GRDSET
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID

O NGV P WN -

TN bt et s Pt et ot et B s
OCOVXNOCVMPWN™DO

WNRNNNNNNVON
OODNOVNHWNW

[
-

W W W W
VO~NoOWNPHWN

o et P bt et pd 0 e @

SORTED

3

NNNNORCCOVMVMVMVVNPAIL P IOV WWN

A EEREEEEEEEEEE RN

63
64
66
67
68
69
71
T2
73
T4

.0
.0
-0
0
-0

..
(- N~

NN NN =t e pt
.

0000000000000 OPOOOROOO0OO0000OC

4

B ULK
.o S e
68 69
69 70
71 T2
72 73
73 T4
T4 75
76 17
77 78
78 79
79 80
.0 .0
«625 0
1.25 o0
1.875 0
2.5 «0
.0 .0
«625 .0
1.25 .0
1.875 «0
2.5 .0
-0 -0
« 625 .0
1.25. .0
1.875 .0
2.5 .0
«0 «0
«625 .0
1.25 .0
1.875 «0
2.5 .0
.0 .0
«625 .0
1.25 «0
1.875 .0
245 -0

.0 .0
«625 .0
1.25 .0
1.875 «0
2.5 -0
.0 .0
«625 .0
1.25 «0
1.875 .0
2.5 .0
.0 .0
625 .0
1.25 .0
1.875 «0

SEPTEMBER
DATA ECH
6 .. T e

64 -0
65 .0
67 -0
68 .0
69 «0
70 .0
T2 -0
73 .0
T4 -0
75 .0
3456

25,

0
8

1971

PAGE

10

4

ANYIANVIV ‘DNINGS MEATS
ANOLYNO8VY] SOISAHd A31Tddv

ALISMIAINN SNINGON SNHOT INL



9-4d

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS SEPTEM3ER 25, 1971 PAGE

NASTRAN CHECK PROBLEM 2
SORTED BULK DATA ECHDO

CARD
COUNT . 2 ee 3 e 4 .. 5 . 6 . 7 .. 8 +¢ 9 .. 10
101* GRID 40 7.0 2.5 .0

102* GRID 41 8.C .0 .0

103% GRID 42 8.0 . 625 .0

104% GRID 43 8.0 1.25 .0

105% 3RI1D 44 9,0 1.875 .0

106% GRID 45 8.0 2.5 .0

107% GRID 46 9.0 .0 .0

108% GRID 47 9,0 +625 .0

109% GRID 48 9.0 1.25 .0

110% GRID 49 9.0 1.875 .0

111% GRID 50 9.0 2.5 .0

112#% 3RID 51 10.0 .0 .0

113% GRID 52 10.0 . 625 .0

116 GRID 53 10.0 1.25 .0

115% SRID S4 10.0 1.875 .0

116% GR1D 55 10.0 2.5 .0

117% GRID 56 11.0 .0 .0

118x% GRID 57 11.0 .625 .0

119% GRID 58 11.0 1.25 .0

120# GRID 59 11.0 1.875 .0

121 GRID 60 11.0 2.5 .0

122% GRID 61 ' 12.0 .0 .0

123% GRID 62 12.0 625 .0

126% GRID 63 12.0 1.25 .0

125% 3RID 64 12.0 1.875 .0

126%* GR1ID 65 12.0 2.5 .0

127=* GRID 66 13.0 .0 .0

128% SRID 67 13.0 «625 .0

129 GRID 68 . 13.0 1.25 .0

130% GRID 69 13,0 1.875 .0

131% 3RID 70 13.0 2.5 .0

132% GRID n 14.0 .0 .0

133% GRID 72 14.0 «625 .0

136% GRID 73 14.0 1.25 .0

135% GRID T4 14,0 1.875 .0

136% GRID 75 14.0 2.5 .0

137% GRID 76 15.0 .0 .0

138* GRID 77 15.0 . 625 .0

139% GRID 78 15.0 1.25 .0

140% GRID 79 15.0 1.875 .0

161% GRID 80 15.0 2.5 .0

142% MAT2 1 21.5966 .361466 .0 1.44666 .0 .61666 1.398-4
143% PQOMEM 1 1 1.0

144% RFORCE 1 Q 0 1.264 .0 .0 1.0

145% SPC1 1 1 1 2 3 A 5

le6% SPC1 1 2 1 6 11 16 21 26 XSPClA
147* §SPCLA 31 36 41 46 51 56 61 66 XSPCLp
148% &sPC18  T1 76

ENDDATA

GNYIANVYIN 'ONINdS MIANG
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L-4d

SUPER FLYWHEEL STRESS ANALYSIS 1,264 CPS

NASTRAN CHECK PROBLEM 2

NO.

1

2

10
11
12

13-

14
15

16

17

18

- 19

20
21
22
23

24

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-OMAP INSTRUCTION

BEGIN
FILE

GP1

SAVE
CHKPNT
GP2
CHKPNY

PLTSET

SAVE
PRTMSG
CHKPNT
SETVAL
SAVE
COND

PLOT

SAVE
PRTMSG
LABEL
GP3
SAVE

P AR AM
PURGE

CHKPNT

NO.1 STATICS ANALYSIS - SERTES L §
LLLATAPE $

GEDOM1,GEIM2, /GPL,EQEXIN,GPDT,CSTMsBGPDT 4SIL/VoN,LUSET/ CyNy123/
Vs NyNOGPDT $

LUSETS

GPLs EQEXIN,GPDOT,CSTMyBGPDT,SIL $
GEOM2 yEQEXIN/ECT $

ECT §

PCOByEQEXINJECT/PLTSETXyPLTPARyGPSETSELSETS/VyNyNSIL/ ViNy
JUMPPLOT §

NSIL»JUMPPLOT $

PLTSETX//$

PLTPAR,GPSETS,ELSETS $

JIVsNy PLTFLG/C yNsL/VoNsPFILE/CoNsO $
PLTFLG,PFILE $

P1l,JUMPPLOT §

PLTPAR,GPSETSy ELSETSy CASECC,BGPDTEQEXIN,SILys /PLOTXL/ VN,
NSIL/V N, LUSET/V,Ny JUMPPLOT/VsN,PLTFLG/V,N,PFILE §

JUMPPLOT,,PLTFLG,PFILE $
PLOTXL//S

PL$

GEOM3 4 EQEXIN, GEOM2/SLT4GPTT/CyNy 123/V,N,NOGRAV/C,N,123 §
NOGRAVS

77Co Ny AND/V 4Ny SKPMGG/ Vo N NOGRAV/V, Yy GRDPNTS

MGG/SKPMGGS

SLT,GPTTyMGG $

SEPTEMBER

25,

1971

PAGE

[}
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8-49

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS SEPTEM3ER 25, 1971 PAGE

NASTRAN CHECK PROBLEM 2

NO.

25

26
27
28
29
30
31
32
13
34
15

36
37
38
39
40
41
62
43
44
45
46
47

48

NASTRAN SOURZE PROGRAM COMPILATION
DMAP~DMAP INSTRUCTION

TAl,

SAVE
P AR AM
COND
PURGE
CHKPNT
COND
SMAL
CHKPNT
COND

SMA2

SAVE
CHKPNT
COND
COND
GPNG
OFP
SAVE
LABEL
EQUIV
CHKPNT
COND
SMA3

CHKPNT

eECT,EPT,BGPDTySIL+GPTT,CSTM/EST»+GEI yECPTGPCT/V N, LUSET/ CoNy
123/VoNyNOSTMP/Cy N+ O/Voa N, NOGENL/V.N,GENEL $

NOSIMP ,NOGENL yGENEL $

//7CeNy AND/VysNyNIELMT/VoNsNOGENL/Yy Ny NOSINP 3

ERROR%G ¢ NOELMT §

GPST/NOSIMP/DSPST/GENEL $

EST+ECPT,GPCT,GEI,GPST,OGPST §

LBL1,NOSIMPS

CSTMyMPT,ECPT,GPCTy DIT/KGGXyyGPST/V,NyNOGENL/VsNyNOK&3G $
GPST,KGGX $

LBL1,SKPMGGS

CSTMyMPT,ECPTyGPCTyDIT/MGGy/VsY WTMASS#1.0/V,NyNOMGG/V,N,NIBGS/
Vs Y,COUPMASS#-~1 $

NOMGG$

MGG $

LBL1,GRDPNTS

ERRDR24NIMGGS
BGPDTyCSTMyEQEXINyMGG/OGPNG/V Yy GROPNT #-1/V,Y,WTMASSS
DGPHGrse9e//VeN,CARDNO $

CARDND s

LBLl $

KGGXyKGG/NIGENL $

KGG $

LBL11ASNOGENL $
GEI+KGGX/KGG/VyNgLUSET/VoNyNOGENL/VoN,NOSIMP §

KGG $

ANYIANYI DNINdS WIA NS
AHOLVHOAVYT SOISAHd Q31ddV
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6-49

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS SEPTEMBER

NASTRAN CHECK PROBLEM 2

NO.
49
50
sz
53

54
55
56
57

58

59

60
61

62
63
646
65
66
67
68

69
70
7

12

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTION

LABEL
PARAM
LABEL

GP4

SAVE
COND
PARAM

PURGE

EQUIV

CHKPNT

COND
GPSP
oFP
SAVE
LABEL
COND
MCE1
CHKPNT
MCE2
CHKPNT
LABEL
EQUIV

CHKPNT

LBLI1A $
J/CoNsMPY/VsNgNSKIP/C oN9O/CyN,O §

LBL11 $

CASECC yGEOM4 +EQEXIN,SIL,GPDT/RGyYS,USET/VoNyLUSET/VyN,MPCFL/ V,
NyMPCF2/V Ny SINGLE/V 4Ny OMIT/V,N,REACT/V 4Ny NSKIP/V Ny REPEAT/ V)
NoeNOSET/V4NoNOL/V,N,NOA $
MPCF1,MPZF2,SINGLE yOMIT,REACT yNSKIP,+REPEAT 4NOSET,NOL,NOA $
ERROR3,NIL $

/7C o NsAND/VoNyNOSR/V 4Ny SINGLE/VeN, REACT §

KRR,KLR,QR,DM/REACT/ GM/MPCF1/ GO,KOOB,L00,UC0,PC,UD0V,RUOV/
OMIT/PS,)KFSKSS/SINGLE/QG/NOSR $

KGGy KNN/MPCF1 $

KRRy KLR, QRy DMy GMy GOy KOOB»LO0»U00,PO,UDOV,QG P Sy KFS,KSSy USET,
RGsYSyRUDV,KNN $

LBL4GENEL §
GPL,GPST,USET,STL/OGPST §
OGPSTyssss//VeN,CARDNG $
CARDND $

LBLS §

LBL2,MPCF2 §

USET,RG/GM $

GM $
USETyGMsKGGyys/KNNs oy $
KNNS

LBL2 $

KNN,KFF/SINGLE $

KFF §

25,

1971

PAGE

8
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or-g

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS

NASTRAN CHECK PROBLEM 2

NO.
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

95

96

97

MASTRAN SODURCZE PROGRAM COMPILATION
DMAP-DMAP INSTRUCT ION

COND
SCE1l
CHKPNT
LABEL
EQUIV
CHKPNT
COND
SMP1
CHKPNT
LABEL
EQUIV
CHKPNT
COND
RBMG1
CHKPNT
LABEL
RBMG2
CHKPNT
COND
RBMG3
CHKPNT
LABEL

S$SG1

CHKPNT

£QUIV

LBL3,SINGLE $
USET+KNNy s o /KFFsKFSyKSSsey $
KFSsKSS+KFF$

LBL3 $

KFFyKAA/IMIT $

KAA ¢

LBLS,OMIT $

USET yKFFy99/GI»KAA,KOUB+LOOYUODyr vy $
GOy KAA,KDOB,LOO,U00S

LBLS §

KAAs KLL/REACT $

KLLS

LBL6,REAZT 8

USETyKAA, /KLLyKLRyKRRyoy $
KLL+KLRyKRRS

LBLE §

KLL/LLLULL §

ULL,LLLS

LBL7+REACT $

tLLyULL ¢KLR,KRR/DM $

DMs

LBLT $

SLTyBGPDT s CSTM,SILIEST MPTsGPTT,EDT yMGGeCASECC,DIT/PG/V N,
LUSET/V,yNy,NSKIP ¢

PG $

PGoPL/NDSET ¢

SEPTEMBER

254

1971

PA
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I1-9

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS SEPTEMBER 25+ 1971

NASTRAN CHECK PROBLEM 2
NASTRAN SOURCE PROGRAM COMPILATION

DMAP-DMAP INSTRUCTION

ND.

98 CHKPNT PL $

99 COND LBL10,NOSET $

100 SSG2 USET9GM, YSoKFS,GOyDMyPG/QR,PO,PS,PL $

101 CHKPNT QRsPDsPS,PL 8

102 LABEL LBL1O $

103 SSG3 LLL;ULL,KLL'PL,LUO-UUO'KOUBvPO/UleUODV'RULV;RUUV/ VeN,OMIT/V,
Y, IRES#-1 $

104 CHKPNT ULV,U00V,RULV,RUOVS

105 COND LBL9,IRESS

106 MATGPR GPLoUSET,SIL,RULV//CoNsL $
107 MATGPR GPL,USET sSIL,RUOV//CoNsO §
108 LABEL LBLIS

109 SDRL USET ¢PGyULVUDDV,YS+GOyGMyPSoKFSsKSS+QR/UGV 1 PGG+QG/V Ny NSKIP/
CeN,STATICSS

110 CHKPNT UGV, PGGS

115 CHKPNT QG $

116 SDR2 CASECC sCSTMoMPT o DIToEQEXINSSILyGPTT, EDT,BGPDT 2 PGGQG UGV EST,/
OPG1+0231,0UGV1,0ESL,OEFL,PUGVL /CoNoSTATICS §

117 OFP OUGV1,0PG1,0QG1,0EF1,0ES1y//V,N,CARDND $

118 SAVE CARDNO $ ‘ '

119 COND P2,JUMPPLOT $

120 PLOT PLTPAR,GPSETSs ELSETS, CASECC,BGPDT  EQEXIN,SIL,PUGVY, / PLOTX2/V,

NeNSIL/V¢NyLUSET/VsNy JUMPPLOT/V NsPLTFLG/V,N,PFILE $
121 PRTMSG PLOTX2// $
122 LABEL P2 s
123 JUmpP FINISS

126 LABEL ERROR2S$

PAGE

10
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a1-d

*RE

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS

NASTRAN CHECK PROBLEM 2

NASTRAN SOURCE PROGRAM COMPILATTIIN

DMAP-DMAP INSTRUCTION

NO.
127
128
129
130
131
132
133
USER

LABEL NAMED LBL11

PRTPARM //CyNs-2/CyN,STATICSS

LABEL ERROR3 $

PRTPARM //CyNs=3/CoNySTATICS $
LABEL ERRORG $

PRTPARM //CsNy=4/C4N,STATICS $
LABEL FINISS

END $

WARNING MESSAGE 27,
NOT REFERENCED

*x#NOD ERRORS FOUND - EXECUTE NASTRAN PROGRAM*x*’

SEPTEM3ER

25,

1971

PAGE
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€1-49

SUPER FLYWHEEL STRESS ANALYSIS 1,264 CPS . SEPTEMBER 257.1971 PAGE 12
NASTRAN CHECK PROBLEM 2
‘ . MESSAGES FROM THE PLOT MODULE
PLOTTER DATA
THE FOLLOWING PLOTS ARE FDR A CALCOMP 565 INCREMENTAL PLOTTER %3 CHARACTERS/COMMAND - .01) STEP SIZEZ
AN END-OF-FILE MARK FILLOWS THE LAST PLOT
THE FIRST COMMAND FOR EACH PLOT CONTAINS THE PLOT NUMBER

PEN 1 - SIZE 1, BLACK

ENGINEERING 0OATA

ORTHOGRAPHIC PROJECTION :
ROTATIONS SDEGREESC - GAMMA # 34.27, BETA # 23.17, ALPHA # 0.0 y AXES # EX,EY,62, SYMMETRIC
SCALE S0BJECY-TO-PLOT SIZEC # 8.070700€E-01

ORIGIN 1 - X0 # -1.397886E 00, YO # ~7.404646E 00 FINCHESC

ANYIANYIE "ONINES NIAUS

AHOLVHOBY SOISAHd A31NddVY
ALISMEAINN SNINJOH SNHOM IHL



¥1-d

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS

NASTRAN CHECK PROBLEM 2

***USER INFORMATION MESSAGE 3023
8 # 11 C #» 1 R # 10
***SER INFORMATION MESSAGE 3027

DECOMPOSITION TIME ESTIMATE IS 0

*%% JSER INFORMATION MESSAGE 2073, MPYAD METHOD
#%% USER INFORMATION MESSAGE 2073, MPYAD METHOD
***USER INFORMATION MESSAGE 3035

FOR LOAD 1 EPSILON SUB £ # %.6903186E~14

&%+ USER INFORMATION MESSAGE 2073, MPYAD METHOD

**% USER INFORMATION MESSAGE 2073, MPYAD METHOD

SEPTEMBER

MESSAGES FRCM THE PLIT MODULE

PLOT

1

14NO.

1,NO.

1sNO.

1,NO.

UNDEFORMED STRUCTURE

PASSES # 1
PASSES # 1
PASSES # 1
PASSES # 1

25,

1971

PAGE

13
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SUPER FLYWHEEL STRESS ANALYSIS 1l.264 CPS SEPTEM3ER 25, 1971 PAGE 1é

NASTRAN CHECK PROBLEM 2

D1ISPLACEMENT VECTIIR

G1-4

50

3.626445E-07

1.457552E-08

POINT 1D, TYPE Tl T2 13 R1 2 R3
1 G 0.0 0.0 0.0 0.0 0.C 0.0
2 G 0.0 4,742830E-09 0.0 c.0 J.0 0.0
3 6 0.0 T.997297€E-09 0.0 0.0 0.0 0.0
4 G 0.0 8.278043€-09 0.0 0.0 0.0 c.0
5 G 0.0 4,106¢T41E-09 0.0 Cc.0 0.0 e.c
6 G 4.600195€E-08 0.0 0.0 0.0 0.0 0.0
7 5 4,599960E-08 44775298€E-09 0.0 0.0 0.0 0.0
8 6 4.594881E-08 8.062120E-09 0.0 0 0.0 0.0
9 G %.586927€-08 8,375022E-09 0.0 0.0 0.0 0.0
10 G 4.5T7T3777E-08 44233705€-09 0.0 0.0 c.C c.0

11 G 9.159254€E-08 0.0 0.0 0.0 0.0 0.0
12 G 9.156810E-08 4.872721E-09 0.0 0.0 0.0 0.0
13 5 9.148727E-08 B.25661TE-09 0.0 0.0 0.0 0.0
14 1 3,132918€-08 8.666007E-09 0.0 0.0 0.0 0.0
15 G 9.,106679€E~08 4.620649€E-09 0.0 0.0 0.0 0.0
16 G 1.36360SE-07 0.0 0.0 0.0 0.0 0.0
17 6 1.363246E-07 5.035165€-09 . 0.0 0.0 0.0 0.0
18 G 1.362053E-07 8.580919€-09 0.0 0.0 0.0 0.0
19 G 1.359707E-07 9.151158€E-09 0.0 0.0 0.0 0.0
20 G 1.355785E-C7 5.265722€E-09 0.0 0.0 0.0 0.0
21 G 1.798943E-07 0.0 0.0 0.0 0.0 0.0
22 6 1.738477€-07 5.262745E~09 0.0 0.0 0.0 0.0
23 G 1.796924E-07 9.035229€-09 0.0 0.0 0.0 0.0
24 6 1.793845€-07 9,830742E~-09 0.0 0.0 0.) 0.0
25 6 1.798665E-07 6.169195F-09 0.0 0.0 0.0 0.0
26 G 2.217824E-07 0.0 0.0 0.0 0.0 0.0
27 [ 2.,217263€E-07 5.555613E-09 0.0 0.0 0.0 0.0
28 G 2.215383E-07 9.619853E-09 0.0 0.0 0.0 0.0
29 5 2.211615E-07 1.070516E-08 c.0 0.0 0.0 0.0
30 G 2.205165E-07 T+331465E-09 0.0 0.0 0.0 0.0
31 ) 2.616130E-07 0.0 0.0 0.0 0.0 0.0
32 5 2.615490E-07 5.913957E-09 0.0 0.0 0.0 0.0
3 6 2.613324E-07 1.033515€~08 0.0 0.0 0.0 0.0
34 G 2.5083928E-07 1.177489E-08 0.0 0.0 0.0 0.0
35 G 2.601271E-07 8. 753020E-09 0.0 0.0 0.C 0.0
36 [ 2.,989741E-07 0.0 0.0 0.0 0.0 0.0
37 G 2.989039E-07 6+337952E-09 0.0 0.0 0.0 0.0
38 5 2. 986642E-07 1.118147€-08 0.0 0.0 3 0.0
39 ] 2.981694E~-07 1.304043€-08 0.0 0.0 0.0 0.0
40 5 2.972891€-07 1.043433€E-08 0.0 0.0 J.) 0.0
41 G 3.334534E-07 0.0 0.0 0.0 0.0 0.0
42 G 3.333793E-07 5.,827616E-09 0.0 0.0 0.0 0.0
43 G 3,331229€-07 1.215889€-08 0.0 0.0 0.2 030
44 G 3.325827€E-07 1.450195€-08 0.0 0.0 0.0 C.0
45 [ 3.3159656-07 1.237554E-08 0.0 0.0 0.0 0.0
46 G 3.,645384E-07 0.0 0.0 0.0 J.0 J.0
47 G 3.645528E-07 7.332450E-09 0.0 0.0 0.0 0.0
48 G 3.642974€E-07 1.326657E-08 0.C 0.0 0.0 0.2
49 G 3.637240E-07 1.615846E-08 0.0 0.0 0.0 0.0

5 0.0 0.0 J.0 0.0
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POINT 1D.

51
52
53
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56
57
58
s9
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61
62
63
64
65
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68
69
70
71
72
73
74
75
76
77
78
79
80
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NASTRAN CHECK PROBLEM 2

Tl
3.921161E-07
3.920420€-07
3.917764E-07
3.911845€-07
3.930299E-07
4.154T736E-0C7
4.154042E-07
©.1516483E-07
4.1645556E-07
4.133511E-07
4.342980E-07
4.3642369E-07
4,340015E-07
4.334281E-07
4.322082€E-C7
4.481781E-07
4.481286E-07
6.6479252€-07
5.473926E-07
4.452004E-07
4.55T062E-07
4.566717€E-07
4.565110E-G7
4.560405€-07
4.5649186E-07
4. 594835E-07
4.59466TE-07
4.593585E-07
4,589721E-07
4.579233E-C7

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS

DISPLACEMENT

T2

0.0

8.00C5320€E-09
1.45C1C3€E-09
1.800560E-08
1.7C2955E-08
0.C

8.676245£~09
1.585200€E-08
2.003016E-08
1.972332€E-08
0.0

9.394928E~-09
1.729230€E-08
2.219662E-08
2.261837€-08
0.0

1.012046F-08
1.875418E-08
2.441455E-08
2.561581€-08
C.0

1.076939€¢-08
2.007801E-08
2.646145E-08
2.845827E-08
0.0

1.116882E-08
2.093368E-08
2.784518E-08
3.033556E-08
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L1-49

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS SEPTEM3ER 25, 1971 PAGE

NASTRAN CHECK PROBLEM 2

LNAD VECTIIR

POINT {D. TYPE Tl T2 T3 R1 2z 13
2 G 0.0 1.722226E-03 0.0 0.0 2.0 0.0
3 G 0.0 3.444448E-03 0.0 0.0 0.0 0.0
4 G 0.0 5.166668E-03 0.0 0.0 0.0 0.C
5 G 0.0 3.444605E-03 0.0 0.0 0.0 2.0
6 G 2.755559€~-C3 0.0 ' 0.C 0.0 0.0 0.0
7 G 5.511120E-03 3. 444450E-03 0.0 0.0 0.0 0.0
8 G 5.511116E-03 6.888895E-03 0.0 0.0 0.0 0.0
9 G 5.511113€E-03 1.033334E-02 0.0 0.0 0.0 0.0

10 G 2. 755559E-03 6.888893E-03 0.0 0.2 c.0 Cc.0
11 6 5.51111%E-03 0.0 0.0 0.0 0.0 C.0
12 G 1.102224E-02 3.444450E-03 0.0 0.0 0.0 0.0
13 5 1.102223E-C2 6.898896E-03 0.0 0.0 2.0 0.0
16 G 1.102223%-02 1.033334€-02 0.0 0.0 0.0 0.0
15 G 5.511116E~-03 6.888896E-03 0.0 0.0 0.0 0.0
16 G 8.266580E-03 0.0 0.0 0.0 0.0 0.0
17 G 1.653337E-02 3.444452E-03 g.0 0.0 0.0 0.0
18 G 1.653336E-02 6.888904E-03 0.0 0.0 0.0 0.0
19 G 1.6533346E-02 1.033335¢£-02 0,0 0.0 0.0 0.C
20 6 B8.266684E-03 6.888900€-02 g.0 0.0 Cc.0 0.0
21 G 1.102224E-02 0.0 c.0 0.0 0.0 0.0
22 [ 2.2064%49E-C2 3,444452E-03 0.0 0.0 0.0 0.0
23 [ 2.204448€E-02 6.888904E-03 0.0 0.0 0.0 0.0
24 G 2.204448BE-02 1.033335F-02 0.0 0.0 0.C C.0
25 G 1.102224E-C2 6.888900E-03 c.0 0.0 0.0 0.0
26 5 1.377780E-02 0.0 0.0 0.0 2.0 c.0
27 [ 2.755561€-02 3.444452E-03 0.0 0.0 C.0 0.0
28 G 2.755560E-02 6.888904E-03 ¢.0 0.0 0.0 0.0
29 G 2.755560E-02 1.033335E-02 0.0 0.0 0.0 0.0
30 G 1.377781€-C2 6.888900€E-03 0.0 0.0 0.0 0.0
31 5 1.653336E-02 0.0 0.0 0.0 0.0 c.0
32 [ 3.306673E-C2 3.444452E-03 0.0 0.0 0.0 0.0
33 G 3.306573E-C2 6.888904€-03 0.C 0.0 0.0 0.0
34 G 3.306673£-02 1.033335€E-02 0.0 0.0 0.C o.cC
35 G 1.653337€-02 6.888900E-03 0.0 0.0 0.0 0.0
36 5 1.928892€-02 0.0 0.0 0.0 0.C 0.0
37 6 3.857787€-C2 3. 444452E-03 0.0 0.0 0.0 0.2
38 G 3.857784E-02 65.888904E-03 0.0 0.0 0.0 0.0
39 G 3.857784E-02 1.033335E-02 0.0 C.0 2.0 0.0
40 G 1.928893€-02 6.888900E~03 0.0 0.0 0.0 0.0
41 G 2.204448E-02 0.0 0.0 C.0 0.0 0.0
42 G 4.408898E-02 3.444452E-03 0.0 0.0 J.0 c.0
43 G 4.4088394E-02 6.888904E-03 0.0 0.0 0.0 0.0
44 o) 4.408998E-02 1.033335€-02 0.0 0.0 0.0 0.0
45 G 2.20445CE-G2 6.888900E~-03 0.0 0.0 2.0 0.0
46 G 2.4800045-02 0.0 0.0 0.0 0.0 0.0
7 5 4.960C09E~C2 3,444652€-03 0.0 0.0 0.0 0.0
48 G 4.363009E~02 6.888904E-03 0.0 0.0 3.0 C.0
49 G 4.960009E-C2 1.033335€-02 0.0 C.0 0.0 n.0
50 5 2.480006E-02 6.883900€-03 0.0 0.0 0.C 0.0
51 G 2.755561€-C2 0.0 0.0 0.0 0.0 0.0
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PCINT 1D.
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NASTRAN CHECK PROBLEM 2

T1
5.511123E-~02
5.511123€E-02
5.511123E-C2
2.755563E~02
3.G31117€-02
5.062237€-02
6+062234E-02
6.062234E-02
3.031119€-02
3.306673E-02
5.6132344E-02
t.613366E-C2
6. 613344E-02
3.3066T73E-02
3.582228E~-C2
T.1€445¢E-02
7.15844564€-02
T.164654E£-02
3.,582231€-C2
3.857784€E-02
T.715571€-02
7.715565€-02
T.715565E-02
3.85778B7E-02
2.066670E-02
4.133342E-02
©.133339€-02
4,133339E-02
2.066671E-02

SUPER FLYWHSEL STRESS ANALYSIS 1.264 CPS

Lt 0OAD

T2

3.444452E-03
5.888904E-03
1.033335€-02
6.888900E-03
0.0

3.444452E-03
6.888904€E-C3
1.033335€-C2
6.888900E-02
0.0

34444452E-03
6.888304F-03
1.033335E-02
6.888900£-03
c.0

3.444452E-03
6.888904E-03
1.033335E-02
6.888900E-013
0.0

3.444452E-03
6.888904E-03
1.033335€-02
6.888900€E-03
0.0

1.722226E-03
3.444450E-03
5.166672F-03
3.444448E-03
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SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS

NASTRAN CHECK PROBLEM 2

ELEMENT
1D.

N P i et gt et s ot ps P et
OVWENOVMPWNN=O OOV WN W

NN
[CRF SRV N g

W NN
VDO

WwwWww
NP W

W W W
L3N]

rE PSP LP PP
NOWVMpPLUN=O

W
[= RV N ]

STRESSES 1IN
STRESSES IN ELEMENT COORD SYSTEM

NORMAL =X
9. 958006E-01
9.943661E-01
9.913476E-01
9.864939E-01
9.869595E-01
9.855359E-01
9.825358E-01
9,776988€~-01
9.692787E-D1
9.678786E-01
9.6491T9E-01
9.601139E-01
9.42756TE-01
9.413910E-01
9.384909€-01
9.337425€E-01
9.073906E-01
9.060725E-01
9.032526E-01
8.985834E-01
8.5631725E-01
8.619165E-01
8.592052E-01
8.546438E-01
8.101015€-01
8.089228€-01
8.063526E-01
8.019400E-01
7.481709E-01
7.470837E-01
7.446871E-01
7.404T09E-01
6.7T73177E-01
6.763983E-01
6.742125E-01
6.702504E-01
5.977077E-01
5.968533E-01
5.949211E-01
5.913210E-01
5.091610E-01
5.084496E-01
5.068121E-01
5.036726E-01
4.117336E-01
4.111767€-01
4.098749E-01
%.073229E-01
3.054399€-01
3.050451€E-21

NORMAL-Y
2. T763362E-02
2.418022€E-02
1.727825€-C2
65.935049E-03
2.763507€-02
2.418152E-02
1.727895£-02
5.935220E-03
2.763849E-02
2,418426E-02
1.728051€-02
6.935649€£-03
2.764380E-02
2.418847E-02
1.728290€-02
6.936308€E-03
2,T65131E-02
2.419455€-02
1.728640E-02
6.937277E-03
2.7661316~02
2.420269E-02
1.729121E-02
6+938674E~03
2.767415E-02
2.421326F-02
1. 729766E-02
6,940614E-03
2.768995E-02
2.422649E-02
1.730604E-02
6.943267E-03
2.T70809E-02
2.424195€E-02
1.731617€-02
6.946586E-03
2.772567E-02
2.425747E-02
1.732693E-02
6.9506408€-03
2.773393E-02
2.426547E-02
1.733386€E-02
6.953210€-03
2.T7093¢E-02
2.424636€-02
1. 732358E-02
6.950717E-03
2.759373€~02
2.414934E-02

QUADRILATERAL

SHEAR=-XY
3.910623€E-06
9.862939E-~06
1.064315€E-05
4.782341E-06
1.191348€-05
2.998114E-05
3.246963E-C5
1.473725E-05
2.027303€E-05

. 54131960E-05

5.582720€-05
2.557412E-05
2.938509£-05
7.474422E-05
8.201599€-05
3,808737E-05
3.951788E-05
1.010895E-04
1.119971€-04
5.316734E~05
5.114079E-05
1.313686E-04
1.474619E-04
7.2121626-05
64443262E-05
1.664162E-04
1.899004E-04
9. 664032E-05
7.963181E6-05
2.074242E-04
2.412200E-04
1.283288E-064
9.709597€-05
2.549291E-04
3.025532E-06
1.698136E-0
1.166463E-04
3,088117E-04
3.749132E-C4
2.238154E-04
1.374483E-06
3,671646E-06
4.559755E-04
2.906919E-04
1.570582E~04
4,228354E-04
5.362034E-06
3.643036E-04
1.6891965-06
4.575253E-04

PRINCIPAL
STRESS ANGL:Z
0.0002
0.0006
0.0006
0.0003
0.0007
0.0018
0.001°
0. 0009
0.0012
0.0031
0.0034
2.0015
0.0018
0.0047
0.0051
0.0024
0.0026
0.0066
0.0072
0.003%
0. 0035
0.0090
0.0100
0.00649
0,0047
0.0122
2.0138
0.0070
0.0063
0.016¢6
0.0190
0.0100
0.0086
0.0224
0.0264
0.0147
0.0117
0.0309
0.0372
0.0219
0.016%
0.0636
0.0534
0.0335
0.0234
0.0626
0.0783
0.0521
0.0348
0.0933

MEM

SEPTEMBER 25,

BRANES

MAJOR
9.958003E-01
9.9%3559E-01
9.913471E~01
9.864938£-01
9.869592E-01
9.855356E-01
9.825357€-01
9.776987E~Cl
9.692786E-01
9.5787T85E-01
9.649178E-01
9.601138E-01
3.427565€-01
9.413909€E-01
9.38%307€-01
9.337424E-01
9.073905E-01
9,050725€E-01
9.032525E-01
8.985333E-C1
8.631724E-01
8.619164E-01
8.592051€E-01
8.546437€E-01
8+101014E-01
8.089227€-01
8.063525€-01
8.019398€-01
7.481708E-01
7.470835€-01
T.446870E-01
7.404T708E-01
5.773775€-01
6.763383E-01
6.742125E-01
6.702503E-01
5.977076E-01
5.968533E-01
5.949212E-01
5.913209€-01
5.091609E-01
5.08%%97€-021
5.068124E-01
5.036727E-01
4.117336€E~-01
4.111770F-01
4.098755€£-01
4,073231E-01
3.054400F-01
3.050%6TE-OL

1971 PAGE

18

X CQDME MK
PRINCIPAL STRESSES

MINIR
2.763337€-02
2,418C17E-02
1. T27T790E~02
6.9350€0E-03
2.763436E~D2
2.418137E-02
1.727903F~-02
6.,935239E-23
2.763855E-02
2.418435€-02
1.728058€~-02
6.935716E-03
2.764336E-02
2.418852E-02
1.728296E-02
6.936312€-03
2.765143E-02
2.41345)E-D2
1.72B6%2E~-02
6.937385€E-03
2.755132€-)2
2.420270E-02
1.729131E-02
6.938696E-03
2.767620E-02
2.421325E-02
1.729774E-02
6.94)722E-03
20 768999E-02
2.422655€E-02
1.732603E-02
6.943345E-03
2.T73823€-02
2.424192€E-02
1.731610E-02
6.945633E-02
2.772570E-02
2.4257642E-02
1.732677€E-02
6.950498€£-03
2.773398E-02
2.626523€E~02
1.733345€£-02
6.,953061E-03
2.T70935€-22
2.426598E-02
1.732288E-02
6.953378E-03
2.759367E-02
2.414854E-22

MA X
SHEAR
4.840835E-01
4,850929E-01
4.,870346E-01
4,R97794E-01
4.796522E-01
6.B26771E-01
4.826283E-01
&.853817E-01
4,708200E-01
4,718471E-01
4.738186F-01
4.765890E-01
4.575564E-01
4.586012E-01
6,606039E-01
4.634030E-01
4,398695£-01
©.409389E-01
4.429830E-01
4$.458230€E-01
4.177555E-01
4.188%569E-01
4.209569E-01
4.238525€-01
3.912136€E-01
1.923547E-01
3,9452 T4E-01
3.974996E-01
3,602404E-01
3.614285E-01
3.636904€E-01
3.667637E-01
3.268346F-01
3.260782E-01
3.284482F~-01
3.316568F-01
2.84991JE-01
2.862979E-01
2.887972€-01
2.921852€-01
2.407135E-01
2.420323E-0C1
2.44T395€-01
2.483598BE-01
1.920121€E-01
1.934655¢€-01
1.962764E-01
2.001864€-01
1.389232€-01
1.4064490E~-01
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SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS

NASTRAN CHECK PROBLEM 2

ELEMENT
10.

51

© 52
53
54

55

56

57

58
59

60

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS

STRESSES I N
STRESSES IN ELEMENT COORD SYSTEM

NIRMAL-X
3.061077E-01
3.022633E-01
1.903229E-01
1.900930E-01
1.895208€E-01
1.883907€-21
6.649494E-02
6.642528E-02
6.622982E-02
6.538486E-02

NASTRAN CHECK PROBLEM 2

PLOTTER

DATA

NORMAL-Y
1.726059E-02
6.929334E-03
2.725011E~02
2+385089E€-02
1.704€40E-02
5.837551€~-03
2.638495€-02
2.308388E-02
1.642394F-02
6.263599F~03

QUADRTI LATERAL

SHEAR=XY
5.8835T4E- 04
4.17769CE-08
1.584291E~04
4,281402E-04
5.437732E-04
3.655553E~04
9.763201E-05
2.540946E~0%
2.6738B64E-04

-6.50286TE-05

MESSAGES FROM THE PLOT MODULE

PRINCIPAL
STRESS ANGLE
0.1175
0.0810
0.0557
0.1476
0.18C6
0.1154
0.1395
0.3359
0.3076
-0.0630

SEPTEMBER 25,

MEMBRANES

MAJOR
3,0641087E-01
3.022537€-01
1.903229€-01
1.900941E~01
1.895224E-01
1.883913E-01
6.649512E-02
5.642771E-02
6.623119E-02
6,538485E-02

SEPTEMBER 25,

1971

PAGE

19

ECQDMEMK
PRAINCIPAL STRESSES

MINIR
1.725948€~02
6.928802E-03
2.72%939E-02
2.384979F-02
1.704272E-02
6.836891E-03
2.638472E-02
2.308239€-32
1.642251E~02
6.263509E-03

1971

PAGE

MAX
SHEAR
1.434266E-01
1.476675E-01
8,153647E-02
8.312213€-02
8.6238B6E-02
9.077722%€~-02
2.005523E-02
2.167268E-02
2.490437F-02
2.956070E-02

20

THE FOLLOWING PLOTS ARE FJR A CALCOMP 565 INCREMENTAL PLOTTER %3 CHARACTERS/COMMAND - .010 STEP SIZEC

AN END-OF-FILE MARK FOLLOWS THE LAST PLOT

THE FIRST COMMAND FOR EACH PLOT CONTAINS THE PLOT NUHéER

PEN 1 - SIZE 1,

ENGINEERING

BLACK

DATA

ORTHOGRAPHIC PROJECTION

ROTATIONS ZDEGRIEESC - SAMMA #

34.27, BETA #

SCALE TOBJECT-TO-PLIT SIZEC # 8.070700E-01

ORIGIN

1 -

23,17,

ALPHA # Jed

X0 # -1,397886E 00, YO # -T7.404646E 00

AXES # EX,EY,8Z, SYMMITRIC

BINCHESKC

ONVIANYIN ‘ONINGS WIANS
AHOLVHO8V SOISAHd A31TddV

ALISHIAINN SNINGOH SNHOT ML



SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS SEPTE4BER 25, 1971 PASE 21

NASTRAN CHECK PROBLEM 2
MESSAGES FROM THE PLOT 40JULE

pLOT 2 STATIC NEFORMATION - SUBCASE 1, LOAD SET 1

1¢-d

SUPER FLYWHEEL STRESS ANALYSIS 1.2664 CPS SEPTEM3ER 25, 1971 PAGE 22

NASTRAN CHECK PROBLEM 2

MESSAGES FROM THE PLOT MODULE

PLOTTER DATA

THE FOLLOWIN3 PLOTS ARE FOR A CALCOMP 565 INCREMENTAL PLOTTER %3 CHARACTERS/CIMMAND - .010 STEP STZ:<
AN END-OF-FILE MARK FOLLOWS THE LAST PLOT
THE FIRST COMMAND FOR EACH PLOT CONTAINS THE PLOT NUMBER

PEN 1 - SIZE 1, BLACK

ENGINEERING DATA

ORTHOGRAPHIC PROJECT[ON
ROTATIONS ZDESREESC - GAMMA #  34.27, BETA & 23.17, ALPHA # 0.7 s AXES # EX,8&YyEZ, SYMMETRIZ

SCALE ZOBJSECT-TO-PLOT SIZE< # 8,070700E-01

ORIGIN 1 - XC # -1.397886E 0C, YO # -T.404646E 00 TINCHES <

ANVIANYIN 'ONINGS WIATS
AHOLVYHO8YT SDISAHd A31NddV

ALISMIAINN SNINAOH SNHOM IHL



2c-49

SUPER FLYWHEEL STRESS ANALYSIS 1.264 CPS SEPTEM3ER
NASTRAN CHECK PROBLEM 2 .
MESSAGES FROM THE PLIT MJDULE

PLOT 3 STATIC DEFORMATION - SUBCASE l, LDAD SET

SUPER FLYWHEEL STRESS ANALYSIS 1.2064 CPS ' SEPTEM3ER

NASTRAN CHECK PROBLEM 2
MESSAGES FROM THE PLOT 9ODULE

PLOTTER DATA

25, 1971 PASE 23

25, 1971 PAGE 24

THE FOLLOWING PLOTS ARE FOR A CALCOMP 565 INCREMENTAL PLOTTER %3 CHARACTERS/COMMAND - ,010 STEP SIZEC

AN END-OF-FILE MARK FOLLOWS THE LAST PLOT

THE FIRST COMMAND FOR EACH PLOT CONTAINS THE PLOT NUMBER

PEN 1 - SIZE 1, BLACK

ENGINEERING D ATA

ORTHOGRAPHIC PROJECTION

AOTATIONS SDESREESC - GAMMA # 34,27, BETA # 23,17, ALPHA # 0.0 o AXES # EX,EY,EZ, SYMMET?IC

SCALE TOBJECT-TO-PLOT SIZEC # 8.070700€-01

URIGIN 1 - X0 # -1.397B86E 00, YO # -7.404646E 00 TINCHES<

SUPFER FLYWHEEL STRESS ANALYSIS 1.264 CPS SEPTEMBER

NASTRAN CHECK PROBLEM 2
MESSAGES FROM THE PLOT MODULE

PLOT 4 STATIC DEFDRMATION - SUBCASE 1, LOAD SET

* % = END OF JOB * * =*

25y 1971 PAGE 25

ANYIANYIN DNIMdS ¥IAVIE
AHOLYHO8Y SOISAHd G317ddV

ALISMIAINN SNINdOH SNHOM 3HL



THE JOMNS HOPKINS UNIVERSITY
APPLIED PHYSICS LABORATORY

SILVER SPRING. MARYLAND |

 B-23

JSUPER FLYWHEEL YTREDY ANALVYSIY 1.ZE9 CTP>

MNASTRAN CHECK PROBLEM <

UNDEFORMED >HAPE

SUPER FLYWHEEL STRESS ANALYSIS, 1.254 cps; NASTRAN EXAMPLE PROBLEM 2:

UNDEFORMED SHAPE

Fig. B-1



ve-4g

/
%

AHOLYHOB8VYT SDOISAHd A31ddV

SUPER FLYWHEEL DITRED> ANALYSIY .Z69 CP>

NAYTRAN CHECKE FPROBLEM Z
STATIC DEFORMATION - DUBCADE LgAo €T 1

Fig. B-2 SUPER FLYWHEEL STRESS ANALYSIS, 1.254 cps; NASTRAN EXAMPLE PROBLEM 2:
STATIC DEFORMATION-SUBCASE 1, LOAD SET 1

ALISHIAINN SNINDOKR SNHOr 3IHL



THE JOHNS HOPKINS UNIVERSITY
APPLIED PHYSICS LABORATORY

SILVER SPRING. MARYLAND

SUPER FLYWHEEL 3TRED> ANALYSI> 1.264 CTP>

NASTRAN CHECK PROBLEM Z

LTOAD DET 1

DEFOQRMATION - SUBCTAYE |

STATIC

STATIC DEFORMATION—SUBCASE 1, LOAD SET 1, STATIC DEFORMATION

Fig. B-3 SUPER FLYWHEEL STRESS ANALYSIS, 1.254 cps; NASTRAN EXAMPLE PROBLEM 2:
SUPERIMPOSED ON UNDEFORMED SHAPE



9¢-4

SUPER FLYWHEEL 3TIwS3 ANALYSIY 1.Z264 CPS

NASTRAN CHECK PROBLEM 2

‘ = . ™
TAT P ATIOM - 9 sE SET = e X
STATIT DEFORMATIONM ugca 1 LQAD 1 N
/’ . \
S

Fig. B-4 SUPER FLYWHEEL STRESS ANALYSIS, 1.254 cps; NASTRAN EXAMPLE PROBLEM 2:
STATIC DEFORMATION—SUBCASE 1, LOAD SET 1, VECTOR PLOT

GNYIANYIE ‘ONIMdS HIATNS
AHOLVYHO8V] SOISAHd A31ddV

ALISHIAINN SNINKGOH SNHOr 3HL



THE JOMNS HOPKINS UNIVERSITY
APPLIED PHYSICS LABORATORY

SI.VER SPRING. MARYLAND

APPENDIX C

Example 3 - Missile Flight Loads



€-D

ip
APP
soL
TINE
CEND

FLIGHT LOAD PROBLEN

NASTRAN CHECK PROBLEN &

®ASTRARN

EXECUTIVE CONTROL DECK SEPTENBER 14,

RIVELLO, FLIGHTLOADS

DISPLACEMERT

2,1
S .

CARD
COUNT

SEPTENBER 14,

S E CONTROL DECK ECHO

[#]
-

TITLE ¢ FLIGET LOAD PROBLER
LABEL # RASTRAN CHECK PROBLEN §
LOAD # 1
TENPERATUREXMATERIALC & 5
OUTPUT
DISPLACEBENT # ALL
OLOAD # ALL
ELSTRESS # ALL
ELFORCE # ALL
PLOTID # FLIGHT LOAD PROBLENM
OUTPUTRPLOT<
SET 1 & ALL
PLOTTER CALCOMP, NODEL 565,310
ORTHOGRAPHIC PROJECTION
MAXINUR DEFORMATION 20.0
FPIND SCALE, ORIGIN 1, SET 1
PLOT LABEL BOTH
PLOT STATIC DEFORBATION 1 LABEL BOTH
PLOT STATIC DEFORMATION 0O, 1 LABEL BOTH

BEGIN BULK

1971

1971

PAGB

PAGE

ANYIANYIN ‘ONIMdS WIAS

A¥OLVYNOGYT SOISAHD Q31TddY
ALISMIAINN SNINGOH SNHOP IHL

AW ION ANVIE qDvg ONITIDH g



FLIGHT LOAD PROBLENM SEPTEMBER 14, 1971 PAGE

NASTRAN CHECK PROBLENM 4

‘S ORTED BULK DATA ECHO

CARD
COUNT e 1 e 2 4e 3 .. 8 .y 5 4 6 ue T .. B .. % .. 10 .
1% BAROR 1 .0 1.0 .0 1

2% CBAR 1 1 2

3 CBAR 2 2 3

4s CBAR 3 3 4

5% CBAR 4 4 5

6% CBAR 5 5 6

7= CBAR 6 6 7

8* CBAR 7 7 8

9% CBAR 8 8 9

10% - CBAR 9 9 10

11+ CBAR 10 10 11

12% FORCE 2 5 0 1.0 .0 40000. .0

13+ FORCE 3 10 0 1.0 .0 2000. .0

14% GRAV 4 0 386. .0 -1.2 .0

15% GRDSET 345

16% GRID 1 .0 .0 .0

17* GRID 2 20. 2 .0

19% GRID 3 40. 2 .0

19 GRID 4 60. ! .0

20* GRID 5 80. .0 .0

21% GRID 6 100.0 .2 .0

22% GRID 7 120. .0 .0

23 GRID 8 140, . .0

24% GRID 9 160. .0 .0

25% GRID 10 180. .0 .0

26% GRID n 200. .0 .0

27# LOAD 1 1.0 1.0 2 1.0 3 1.0 4

28% MATY 1 30.66  12.66 7.772-4 70.

29% MATTY 1 2

30% PBAR 1 1 4.4 100. 100. 2.25-2 §PBAR1
31« §PBART 6.75 0.0 §PBAR2
32% §PBAR2 .9 .9

33« SUPORT 6 126

34 TABLEN1 2 STABLENY
is# ETABLEN172. 30.056 200. 29.766 400. 28.266 600. 27.066 ETABLEM2
36+ £TABLER2800. 24.666 BNDT

37 TEMPD 5 560.

ENDDATA

ANVIANYIN "DNINCE NIAUS

AHOLVYHO8YT SOISAHE d31NddvY
ALISNIAIND SNINAOH SNHOM 3HL
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FLIGHT LOAD PROBLEN

NASTRAN

NO.
1
2

-2 R Y

1
12
%]
13
15
16

17
18
19
20
21
22

23

CHECK PROBLEN 4

HASTRAN SOURCE PROGRAN CONPILATION
DBAP-DNAP INSTRUCTION

BEGIN

. PILE

GP1

SAVE
CHKPNT
GP2
CHKPHT

PLTSET

SAVE
PRTESG
CHKPHNT
SETVAL
SAVE
COBD

PLOT

SAVE
PRTESG
LABEL
3P3
CHKPNT

TA1,

SAVE

NO.2 INTERTIA RELIEF ANALYSIS - SERIBS L §
LLL#TAPE §

GEOM1,GEON2,/GPL,EQEXIN,GPDT,CSTH,BGPDT,SIL/Y,N,LOSET/ C,8,123/
¥,4,H0GPDT §

LUSETS
GPL,EQEXIN,GPDT,CSTH,BGPDT,SIL $
GBOU2,EQEXIN/ECT $

ECT §$

PCDB, EQEXIN,ECT/PLTSETX, PLTPAR,GPSETS, ELSBXS/Y,N,NSIL/ V,N,
JUNPPLOT $

8SIL,JUMPPLOT §$

PLTSETX//$

PLTPAR,GPSBTS,BLSETS §$
//V,8,PLTFLE/C,8,1/V, 4, PPILE/C,H,0 §
PLTFLG,PFILE §

P1,JOMPPLOT §

PLTPLR,GPSETS,BLS!TS;CASBCC.BGPDT,BQ!XI'.SIL.,/PLOT!I/ \ R M
¥SIL/V,¥,LOSET/V,N,J08PPLOT/V,¥,PLTFLG/V,H,PPILE $§

JUNPPLOT,PLTFLG,PFILE $

PLOTX1//$ !

P1 s
GEOM3,EQRIIN,GEON2/SLT,GPTT/C,N,123/V,8,80GRAV/C,N,123 §
SLT,GPTT $

+ECT,EPT,B5PDT,SIL,GPTT,CSTN/EST, ,GEX,BCPY,GPCY/V,H,LUSET/ C,N,
123/v,8,%05INP/C,8,0/V,N,0GESL/Y,N,GENEL §

NOSINP, NOGEWL,GENEL §

SEPTENBER

14,

1971

PAGE
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FLIGHT LOAD PROBLENM SEPTEMBER 14,

NASTRAN CHECK PROBLEN &

NO.
24
25
26
27
28
29

30
31
32
33
3s
35
36
37
38
39
40
41
42
43
44
46

47

u8

NASTRAN SOURCE PROGRAN COMNPILAMTION
DMAP-DMAP INSTRUCTION

COND
PURGE
CHKPNT
saaAl
CHKPNT

SHA2

SAVE
COND
CHKPNT
COND
GP¥G
OFP
SAVE
LABEL
BQUIV
CHKPNT
COoND
SHA3
CHKPNT
LABEL
PARAN
LABEL

GPY4

SAVE

ERROR1, NOSINPS

OGPST/GENEL §

EST, ECPT,GPCT,GEI,0GPST $

CcsTM,mPT,ECPT,GPCT, DIT/KGGX,,3PST/V,N, BOGEKL/Y,N,NOK4GGS
GPST,KGGX $

cCSsTH,NMPT,ECPT,GPCT,DIT/KGG,/V,Y,#THASS#1.0/V,N, NOBGG/V, N ,NOBGG/
V,Y,COUPHASS#-1 §$

NOMGGS

ERROR 1, NOMGGS$

MGG $

LGPWG,GRDPNTS

BGPDT,CSTH, EQEXIN,NGG/0GPHG/V,Y,GRDPNT#~-1/V, Y §THASSS
OGPW¥G,,,,,//¥,5,CARDEO §

CARDNO §

LGPWGS

KGGX, KGG/NOGENL §

KGG $

LBL11A,NOGENL $

GEI,KGGX/KGG/V,¥,LUSET/V,N, NOGEEL/V, N, HOSINP §

KGG $

LBL112 $

//C,N,MPY/V,N NSKIP/C,N,0/C,R,0 §

LBL11 §

CASECC, GEOMY4 ,EQEXIN,SIL,GPDT/RG,¥YS,USET/V,N, LUSET/V,N,HPCF1/ V,
N,MPCF2/V,HN,SINGLE/V,N,ONIT/V, N, REACT/V,N,NSKIP/V,N,REPEAT/ V,
N,NOSET/V,N,NOL/V,N,NOA §$

MPCP1,MPCF2,SINGLE,OMIT,REACT,NSKIP,REPEAT, NOSET,NOL,NOA §

1971

PAGE
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FLIGHT LOAD PROBLEM

NASTRAN CHECK PROBLEN 4

®O.

49

50

51

52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
n
72

HASTRAN SOURCE PROGRAMN T OBPILAT Io0N
DMAP-DMAP INSTRUCTION

COND
COND

PURGE

BQUIV

CHEPNT

COND
GPSP
OFP
SAVE
LABEL
COND

BCE1

CHKPET

NCE2
CHKPHNT
LABEL
EQUIV
CHKPNT
COND
sCBe1
CHKPNT
LABEL
EQUIV

CHKPNT

ERROR3,NOL $
ERROR4,REACT $

GN/MPCF1/60,K00B, L00,U00,M00B, 83AB, PO, 000V, RUOV/ONIT/ KSS,KFS,
PS/SINGLES

KGG,KNN/NPCP1/NGG, NEN/RPCF1$

64,R6,60,K008B,L00,000,H800B, BOAB, PO,KSS,KFS,YS,PS,USET,R00V,
KEN,HNN $

LBL4,GENEL $
6PL,GPST,USET,SIL/OGPST §
OGPSTy0sse//Vs8,CARDNO $
CARDHO $

LBLG §

LBL2,MPCP2 $

USET,RG/GA § -

cns

USET,CGH ,KGG, AGG, , /KNN, ANE, ,$
KNN,HNES

LBL2 §
XNN,KPP/SINGLE/NEN,NPP/SIBGLES
KPP, RFF §

LBL3,SINGLE §
USET,KHH,NNN,,/KPP,KFS,KSS,AFF,, $
XPS,KSS,KFF,NFF §

LBL3 §

KEPF,KAA/ONIT/ NFF,MAA/OMITS

KAA,MAA

SEPTEMBER

14,

1971

PAGE
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PLIGHT LOAD PROBLENM SEPTEMBER 14,

NASTRAN CHECK PROBLEM 4

NO.
73
74
75
76
77
78
79
80
81
82
83
84

85

86
87
88
89
90
91

92
93
94
95

96

NASTRAN SODRCE PROGRASY CONXPILATION
DMAP-DMAP INSTRUCTION

COND
SHP1
CHKPRT
LABEL
RBEG1
CHKPNT
RBNG2
CHKPNT
RBRG3
CHKPNT
RBNGY
CHKPNT

SSG1

CHEKPNT
5562
CHKPNT
5364
CHKPNT

55G3

CHKPNT
COND

MATGPR
MATGPR

LABEL

LBLS5,0NMIT §
USET,KFF,MFF, ,/GO,KAA,KOOB,L 00,00, MAA, NOOB, BOAB,, $
GO, KAA,KOOB,L0O,U0O0, MAA, BOOB, BOABS
LBLS $
USET,KAA,MAA/KLL,KLR; KRR, NLL,HMLE,NRRS
KLL,KLR,KRR,MLL, MLR, MRRS

KLL/LLL,ULL §

ULL,LLLS

LLL,ULL,KLR,KRR/DN $

pns

DM, MLL,MLR, MRR/MRS

MRS

SLT,BGPDT,CSTH,SIL,EST ,MPT,GPIT,EDT,NGG,CASECC,DIT/PG/V,N,
LUSET/V,N ,NSKIP §

PG §

USET,GM,YS, KPS, GO, DK, PG/QR,PO,PS,PL $

QR,PO,PS,PL §
PL,QH,PO,HR,HLR,D!,HLL,!OOB,HOAB,GO,UsET/PLI,PDI/V,N,OHII H
PLI,POIS

LLL,ULL,KLL,PLI,LO0,U00,KO00B,PJI/ULV,D00V,ROLV,RUOV/ V,N,ONIT/
V,Y,IRES#-1 §

ULvV,UOOV,RULV,RUOVS
LBL9,IRES $
GPL,0SET,SIL,RULY//C,N,L $
GPL,U3ET,SIL,ROOV//C,N,0 $

LBLY $

1971

PAGE
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PLIGHT LOAD PROBLEM

SEPTENBER 14, 1971

NASTRAN CHECK PROBLER &

NASTRAN SOURCE PROGRAMR ZOMPILATTION

DMAP-DHAP INSTRUCTION

NO.

97

98
103
104

105
106
107

109

110

112
13
116
117
118
119
120

121

SDR1

CHKPNT
CHKPNT

SDR2

OFP
SAVE
ZOND

PLOT

PRTHSG
LABEL
JU!P.
LABEL
PRTPARR
LABEL
PRTPARN
LABEL
PRTPARN
LABEL

END

¢s% USER WARNING
LABEL NAMED

USET, PG,ULV,U00¥,15,G0, GX, PS,KFS,KSS, 2R /UGV, PGG,0G/V,§, NSKIP/
c,N,STATICSS

UGvV,QG,PGG §$
CSTH $

CASECC,CSTM,MPT,DIT,EQEXIN,SIL,GPTT,BDT,BGPDT,PGG,QG,0GV,EST,/
oPG1,0QG1,0UGV1,0ES1,0BP1,PUGV1/C,H,STATICS §

0U0GV1,0PG1,0QG1,0EP1,0ES1,//V,H,CARDNO §$
CARDNO §
P2,JURPPLOT $

PLTPAR,GPSETS, ELSETS,CASECC,BGPDT,EQEXIN,SIL, PUGYT, / PLOTX2/V,
N,H8SIL/Y,N,LUSET/Y,%,JUNPPLOT/V,N,PLTPLG/V, ¥, PFILE §

PLOTX2// §

P2 §

FINISS

ERROR1S
//C,¥8,-1/C, %, IBERTIAS
ERRBOR3 §
//C,N,=-3/C,R,INERTIA $
ERRORY4 $
//C,8,-4/C, N, INERTIA §
FINISS

$

MESSAGE 27,
LBL11 NOT REFERENCED

*##NO PRRORS FOUND - EXECUTE NASTRAN PROGRAN**

PAGE
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FLIGHT LOAD PROBLEH SEPTEMBER 14, 1971 PAGE

NASTRAN CHECK PROBLEN 4
MESSAGES FROS THE PLOT MODULE

PLOTTEHR DATAR

THE FOLLOWING PLOTS ARE FOR A CALCONP 565 INCRENMENTAL PLOTTER %3 CAARACTERS/CONMAND - .010 STEP SIZE<

AN END-OF-FILE MARK POLLOWS THE LAST PLOT

THE FIRST COMMAND FOR EACH PLOT CONTAINS THE PLOT NUMBER

PEN 1 - SIZE 1, BLACK

ERSGINEERIU NG DATA

ORTHOGRAPHIC PROJECTION
ROTATIONS XDEGREES< -~ GANMA # 38.27, BETA ¢ 23.17, ALPHA # 0.0 , AXES # £X,£Y,62, SYMHMETRIC
SCALE X0BJECT-TO-PLOT SIZEC & 6.201188E-02

ORIGIN 1 - X0 ¢ -2.148154E 00, YO & -7.676333E 00 RINCHES<

GNVIAMVI ‘ONINGS NBAS
AHOLVYHO8Y1 SDISAHd A3iNddVv
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FLIGHT LOAD PROBLEM

NASTRAN CRECK PROBLEN &

***JSER INFORMATIOR NESSAGE 3023

B & 5C # OR ¢ 4

ss*JSER INPORAATION MESSAGE 3027
DECORPOSITION TINE ESTIBATE IS
ssx JSER INPORMATION MESSAGE 2073,
**sJSER INFORBATION BESSAGE 3035
FOR LIAD
s%¢ USER INFORMATION MESSAGE 2073,
s*¢ USER IBPORBATION MESSAGE 2073,
#3+ JSER INFOBRATION MESSAGE 2073,
*%¢ USER INFORMATION MESSAGE 2073,
¢*+ USER INPORMATION BESSAGE 2073,
#*% JSBRR INFORRATION RESSAGE 2073,
s*+JSER INFORMATION MESSAGE 3023

B # 3 C# OR 2

#s*JSER INPORMATION RESSAGE 3027

DECONPOSITION TINE ESTIMATE IS

0

NPYAD

MPIAD
BPYAD

HPYAD

NPYAD

RPYAD

RPYAD

0

HETHOD

0 EPSILOW SUB E # 7.2831620B-15

BNETHOD

BRETHOD

BETHOD

METHOD

METHOD

HMETHOD

SEPTEMBER

MESSAGES FROS THE PLOT AODOLE

pLor

1

1, 8.

1,00,
1,80,

1,80,

UNDEPORNED STROUOCTURE

PASSES # 1
PASSES # 1
PASSES ¢ 1
PASSES ¢ 1
PASSES ¢ 1
PASSES ¢ 1
PASSES ¢ 1

1,

1971

PAGE

10

ONVIAMYIN 'ONINGS WIAS
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FLIGHT LOAD PROBLENM SEPTEMBER 14, 1971 PAGE 1

NASTRAR CHECK PROBLEM 4

*%* JSER INFORMATION BESSAGE 2073, APYAD METHOD 1,M0. PASSES # 1
¢** JSER INFORMATION MESSAGE 2073, MPYAD NETHOD 1,80. PASSES ¢ 1
**+% USER INFORMATION WESSAGE 2073, MPYAD METHOD 1,NO. PASSES # 1

**sJSER INPORMATION MESSAGE 3035

FOR LOAD 1 EPSILON SUB E # -4.3105209E-14

¢*¢ JSER INFORMATION MESSAGE 2073, MPYAD METHOD 1,80. PASSES # 1
*s¢ JSER INFORMATION MESSAGE 2073, MPYAD METHOD 1,N¥0. PASSES ¢ 1
FLIGHT LOAD PROBLEN SEPTENBER 14, 1971 PAGE 12

NASTRAN CHECK PROBLEN &

DISPLACEMNENT VECTOR

POINT ID. TYPE T1 T2 T2 R1 R2 ]R3
1 G 0.0 -1.040743E 00 0.0 0.0 0.0 1.466051E-02
2 G 0.0 -7.477385E-01 0.0 0.0 0.0 1.443723E-02
3 G 0.0 -4.640597E-01 0.0 0.0 0.0 1.334843E-02
4 G 0.0 -2.153669E-01 0.0 0.0 0.0 1.058390E-02
5 G 0.0 -4.297474E-02 0.0 0.0 0.0 5.388692E-03
6 G 0.C 0.0 3.0 0.0 0.0 0.0
7 G 0.0 - -4.101375E-02 0.0 0.0 0.0 -3.289715E-03
8 G 0.0 -1.301779E-01 0.0 0.0 0.0 -5.069535E~03
9 G 0.0 -2.428832E-01 0.0 0.0 0.0 ~5.873285E-03
10 G 0.0 -3.646444%3E-01 0.2 0.0 0.0 ~6.179497E-03
1M1 G 0.0 -4.898565E-01 3.0 0.0 0.0 -6.264579E-03

ANYIANMVIN ‘DNildE ¥RANE
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FLIGHT LOAD PROBLEN SEPTEMBER 14, 1971 PAGE 13

HASTRAN CHECK PROBLEN 4

LOAD VECTOR

POINT ID. TYPE T T2 ‘T3 R1 R2 R3
1 G 0.0 -1.000498E 02 0.0 0.0 0.0 0.0
2 G 0.0 -2.000997E 02 0.0 0.0 0.0 0.0
3 G 0.0 -2.000997E 02 0.2 0.0 0.0 0.0
L] G 0.0 -2.0600997E 02 0.0 0.0 0.0 0.0
5 G 0.0 3.979989E 04 J2.0 0.0 0.0 0.0
6 [ 0.0 -2.000997E 02 0.9 0.0 0.0 0.0
7 G 0.0 -2.000998E 02 0.0 0.0 0.0 0.0
8 G 0.0 -2.000997E 02 0.0 0.0 0.0 0.0
9 G 0.0 -2.000997E 02 3.2 0.0 0.0 0.0
10 G 0.0 1.799900E 03 0.0 0.0 0.0 0.0
1" G 0.0 -1.000498E 02 7.0 0.0 0.0 0.0
FLIGHT LOAD PROBLEN SEPTEMBER 14, 1971 PAE 14
NASTRAN CHECK PROBLEN 4
FPORCES IN B AR ELERENTS A CBARCK
ELENENT BEND-HMOMERT END-A BEND~NONMENT END-B - SHEAR - AXIAL
ID. PLANE 1 PLANE 2 PLANE 1 PLANE 2 PLANE 1 PLANE 2 FORCE TORQUE
1 -0.0 0.0 -6.082000€ 04 J.) 3.041000E 03 -0.0 -0.) -0.0
2 -6.082200E 04 0.0 -2.357570E 05 0.) 8.746750€ 03 -0.0 -0.0 -0.0
3 -2.357620E 05 0.0 -5.172932E 35 0.0 1.407656E Q4 -0.0 =-0.2 -0.0
4 -5.172916E 05 0.¢C -8.978816E 05 0.0 1.902950E 04 -0.0 -0.2 -0.0
5 -8.978799E 05 0.0 -5.699997e 05 0.0 -1.639404E 04 -0.0 =0.) -0.0
6 -5.700007E 05 0.0 -3.261176E 05 10.) -1.219416E 04 -0.0 -0.0 -0.0
7 -3.261170E 05 0.0 -1.587032E 05 0.0 -8.370687F 03 -0.0 -0.) -0.0
8 -1.587060E 05 9.0 -6.023600E O4 0.9 -4.923500E 03 -0.0 -0.) -0.0
9 -6.023700E 04 0.0 -2,317575€ 04 2.0 -1.853062E 03 -0.0 -0.0 -0.0
10 -2.3176CO0E 04 0.0 1.500000E GO 0.0 -1.158875E 03 -0.0 =0.9 -0.0
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FLIGHT LOAD PROBLENM . SEPTEMBER 14, 1971 PAGE 15

NASTRAN CHECK PROBLEN 4

STRESSES Iy B AR ELENERTS X CBARK
ELEMENT SA1 SA2 SA3 SA4 AXIAL SA-HAX SA-NIN 8.5.-T
ID. SB1 SB2 SB3 £1:1 STRESS SB-MAX SB-MIN B.5.-C

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4.105348F 03 0.0 0.0 0.0 4.105348E 03 0.0
2 4.105484E 03 0.0 0.0 0.0 0.0 4.105484E 03 0.0
1.591359E O4 0.0 0.0 0.2 1.591359E 04 0.0
3 1.591393E 04 0.0 0.0 0.2 0.0 1.591393E 04 0.0
3.491727E 04 0.0 0.0 0.0 3.491727E 04 0.0
4 3.491717E 04 0.0 0.0 0.0 3.0 3.491717E 04 0.0
6.060698E 04 0.0 0.2 0.0 6.06)698E 04 0.0
5 6.060688E 04 0.0 0.0 0.0 0.0 6.060688E Ou 0.0
3.847497E 04 0.0 0.0 0.0 3.847497E 04 0.0
6 3.887502E 08 0.0 0.0 0.0 0.0 3.847502E 04 0.0
2.201293E 04 0.0 0.0 0.2 2.201293E 04 0.0
7 2.201289E 04 0.0 0.0 0.0 0.0 2.201289E 04 0.0
1.071247E 04 0.0 0.0 0.0 1.071247E 08 0.0
8 1.071265E 04 0.0 0.0 0.0 2.0 1.071265E 0Os 0.0
4.065929E 03 0.0 0.0 0.0 4.065929E 03 0.0
9 4.065997E 03 0.0 0.0 0.0 0.0 4.065997E 03 0.0
1.568363E 03 0.0 0.0 0.0 1.564363E 03 0.0
10 1.564380E 03 0.0 0.0 0.0 3.0 1.564380E 03 0.0

-1.012899E-01 0.0 0.0 0.0 0.0 -1.012499g-01
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FLIGHT LOAD PROBLEN SEPTENBER 14, 1971 PAGE 16
NASTRAN CHECK PROBLEM &
MESSAGES FRON THE PLOT MODULE
PLOTTER DATAR
THE FOLLOWING PLOTS ARE POR A CALCOMP 565 INCREMENTAL PLOTTER %3 CHARACTERS/CONMAND - .010 STEP SIZE<
AN END-OP-PILE MARK FOLLOWS THE LAST PLOT
THE PIRST COMNAND FOR EACH PLOT CONTAINS THE PLOT NUABER

PEN 1 - SIZE 1, BLACK

ENSINEERTING DATA

OBRTHOGRAPHIC PROJECTION
ROTATIONS XDEGREES< - GAMMA & 34.27, BETA ¢ 23.17, ALPHA ¢ 0.) , AXES % £X,8Y,86Z, SYMAETRIC
SCALE SOBJECT-TO-PLOT SIZE< # 6.201188E-02

ORIGIN 1 - X0 # -2.148154E 00, YO ¢ -7.575333E 00 RINCHES<

AONYIANYIN "ONINGE ¥IATIS
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FLIGHT LOAD PROBLEA SEPTEMBER 14, 1971 PAGE 17

NASTRAN CHECK PROBLEN 4§
MESSAGES FRON THE PLOT XODULE

PLOT 2 STATIC DEFORMATION - SUBCASE 1, LOAD SET 1

PLIGHT LOAD PROBLEN ’ SEPTENBER 14, 1971 PAGE 18

NASTRAN CHECK PROBLEM &
MESSAGES FROM THE PLOT MODULE
PLOTTER DATA
THE POLLOWING PLOTS ARE FOR A CALCOMP 565 LBCREMENTAL PLOTTER %3 CHARACTERS/COMMAND - .0710 STEP SIZE<
AR END-OP-PILE MARK FOLLOWS THE LAST PLOT
THE FIRST COMMAND POR EACH PLOT CONTAINS THE PLOT NUMBER

PEN 1 - SIZE 1, BLACK

ENGINEEBRING DATA

ORTHOGRAPHIC PROJECTION
ROTATIONS XDEGREES< ~ GAMMA & 34,27, BETA # 23.17, ALPHA # 0.0 , AXES # 6X,6Y,62, SYNMETRIC
SCALE %0BJECT-TO-PLOT SIZE< # 6.201188R-02

ORIGIN 1 - X0 & -2.148154E 00, YO # ~7.575333E 00 RINCHES<

FLIGHT LOAD PROBLERN SEPTEMBER 14, 1971 PAGE 19

NASTBAN CHECK PROBLEN 4
BESSAGES FROM THE PLOT NODULE

PLOT 3 STATIC DEFORMATION - SUBCASE 1, LOAD SET 1

* & & END OF JOB * * x
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Fig. C-1

Y LIGHT LOaD PROUBLEM

NADTR AN ((HECK PFROBLEM <
UNDEFORMED DHAPE

FLIGHT LOAD PROBLEM; NASTRAN EXAMPLE PROBLEM 3: UNDEFORMED SHAPE
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Zs

[

ELIGHT LOAD rFrROBLEM

NMADYFA~ CHECKE PFROBLEM 9
STATIT DEFORMATION - SUBCADE ) LQAD »ET 3

11

Fig. C-2 FLIGHT LOAD PROBLEM; NASTRAN EXAMPLE PROBLEM 3: STATIC DEFORMATION—
SUBCASE 1, LOAD SET 1

ONVYIANYW 'ONINDS HIANS
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Z’F

FLIGHT LTOAD FROSLEM

MADTRAN CHECKE PRUSLEM 9
ITATIT OUFrURMATION -~ DUPCA>E LQAD >TT )

Fig. C-3 FLIGHT LOAD PROBLEM; NASTRAN EXAMPLE PROBLEM 3: STATIC DEFORMATION—
SUBCASE 1, LOAD SET 1

11
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THE JOHNS HOPKINS UNIVERSITY
APPLIED PHYSICS LABORATORY -

SILVER SPRING. MARYLAND

APPENDIX D

Example 4 - Thermal Buckling
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NASTRAN EXECUTIVE CONTPRGL D ECK MARCH
IC RIVELLC,THERMALBUCKLING
APP CISPLACEMENT
SCL 5+C
TINE 5
CENC
MARCH

THERMAL BLCKLING OF SQUARE PLATE

NASTRAN CHECK PRCBLEM 3

C ASE CCNTROL 0 ECK ECHGO

TITLE # THERMAL BUCKLING OF SQUARE PLATE
SUBTITLE # NASTRAN CHECK FROBLEM 3
OUTPUT

DISPLACEMENT # ALL

SPCECRCE # ALL

ELFORCE # ALL
SUBCASE 1.

LABEL # STATICS SCLUTICN
TEMPERATUREILCACS # 1

QuTPUT

ELSTRESS #ALL
SUBCASE 2

LABEL # BUCKLING SCLUTICN

METHGD # 1 .
PLOTID # THERMAL BUCKLING OF SQUARE PLATE

OUTPUTZPLGTL ‘
PLOTTER CALCCMP, MOCEL 565,210

SET 1 # ALL

ORTHOGRAPHIC FRCJECTICN
MAXIMUM DEFORMATICN 1,0

FIND SCALE, OFIGIN 1, SET 1

PLOT LABEL BGTH
PLOT STATIC CEFORMATION 1 LABEL SYMBOLS 6 SHAPE

9

9y

1672

1672

PLOT MOCAL DEFORMATICN 2, RANCE 1.0, 5C0.0 LABELS SYMBOLS 6 SHAPE

BEGIN BULK

PAGE

PAGE

1

ANVIANYI ‘ONINGS MBANS
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THERMAL BUCKLING OF SQUARE PLATE

NASTRAN CHECK PROBLEM 3

CARD

COGUNT
1%
2%
3%
4%

6%
T
8%
9%
10%
11®
12%
13%
14
15%
16%
17*
18%
19
20+
21*
22+
23%
24+
25%
26%
27
28%
29%
30*
31¢
32%
33
34%
35%
36%
37#
38
39%
40%
41%
42%
43
44%
45%
46%
47%
48%
49%
50%

. 1
CQUAD2
CQUAD2
CQuAD2
CQUAD2
CQUAD2
CQUAD2
CQUAD2
CQUAD2
CQUAC2
CQUAD2
CQuAC2
CQUAD2
CQUAD2
CQUAD2
€QuAD2
€QuAD2
EIGB
GEIGB1
GRID
GRID
GRID .
GRID
GRID
GRID
GRID
GRID
GRID
GRID

‘GRID

GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
MAT1
PQUAR2
TEMP
TEMP
TEMP
TEMP
TEMP

VOOV P WN e

——
N0

-
> w

15

SORTED

3 . 4

D= DIN e
-

-
N

el ol el il ol e T
-
W

et et e
¢ N~
(=)

10.066
1

16 o0
12 ]

P30 - IR G B S N

¢ DO LDDVLWWWWINNNNRNN =

We » ¢ & ¢ 06 8 6 06 ¢ & 06 8 5 0 8 @

NN

S

MARCH
BULK DATA ECHDO
5 o 6 e e 8
7 6 .0
8 7 .0
9 8 .0
10 ] .0
12 11 .0
12 12 .0
14 13 .0
15 14 .0
17 16 .9
18 17 .0
19 18 .0
20 19 .0
22 21 .0
23 22 .0
24 23 .0
25 24 .0
500.0 3 1 @
.0 12456
.0 246
.0 246
G 246
.0 2346
1.0 .0 156
1.0 . 6
1.0 .0 6
G .0 6
0 .0 346
e .0 156
0 .0 6
0 .0 6
0 .0 6
0 .0 346
0 .0 156
) .0 6
0 .0 6
0 .0 6
0 .0 346
0 .0 1356
Q .0 356
¢ .0 356
Q .0 356
0 .0 3456
.0 10.0-6 .0
.9 3 .7
.0 6 .9
+6375 9 3655
.7 12 +6375
.288 15 .0

‘ONINGS NIAVE
AHOLVYHO8Y SOISAHd Q31ddV
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THERMAL BUCKLING OF SQUARE PLATE

NASTRAN CHECK PROBLEM 2

CARD

CCUNT
51*
52%
53%
S54%

. 1 .
TEMP
TEMP
TEMP
TEMP
ENCCATA

e

SCRTED 8 ULt K CATA

3 .. 4 e S ee 6 es
4 17 «3655 18
«166 2C o 21
«C 23 . 24
oC

7

MARCH

288
.0
o0

ECHO

9

1672

PAGE

19
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THERMAL BUCKLING OF SQUARE PLATE
NASTRAN CHECK PRCBLEM 3

CVAF
NC.

1
2

ic
11
12
13
14
15

1¢
17
18
16

20

NASTRAN SOULRCE PRCGRAM CCVMPILATICN
-CMAF INSTRUCTION

BEGIN
FILE

GP1

SAVE
CHKFNT
GP2
CHKENT

PLTSET

SAVE
PRTNSG
CRKENT
SETVAL
SAVE
CCAC

PLGT

SAVE
PRTMSG
LABEL
GP3
SAVE
FARAM
PURCE

CHKENT

NO.5 BUCKLING ANALYSIS - SERIES L ¢
LLLATAPE $

GEGM1,GEQM2 4 /GPLyECEXIN,GPCT CSTM,BCPOT,SIL/VyNsLUSET/ CyN,123/
VyN,NOGPDT §

LUSETS
GPLLEQEXIN,GPDOT,CS5TM,BGPDT,SIL $
GEOMZ2,EQEXIN/ECT $

ECT ¢

PCDByEQEXINYECT/PLTSETX yPLTPARJGPSETS,ELSETS/VyNyNSIL/ VyNy
JUMPPLCT

NSIL,JUMPPLCT $

PLTSETX//$

PLTPAR,GPSETS,ELSETS §
JIVeNsPLTFLG/CyNgL/VoNyPFILE/CoN,O $
PLTFLG,PFILE 3

Pl,JUMPPLCT $

PLTPARyGPSETSyELSETSyCASECC,BGPOT,ECEXINSSILyo/PLCTX1/ V4N,
NSIL/VeNyLUSET/V N, JUNPPLGT/V N,PLTFLG/VyNyPFILE §

JUMPPLCT,PLTFLGyPFILE §

PLCTX1//%

P1 $
GEOM3,EQEXINyGECN2/SLT4GPTT/CoN,123/VoN,NOGRAV/C,N,123 $
NOGRAVS

//CyNe ANC/V Ny SKPMGG/VyNyNCGRAV/V,Y,CRCPNT S

MGG/ SKPMGGS$

SLTyGPTT MGG %

MARCH

9y

1572

PAGE
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THERMAL BUCKLING OF SQUARE PLATFE
NASTRAN CHECK PROBLEM 3

CNMAF
NCe

24

~
\n

21

28

26

w
el

44

45

4¢€

47

NASTRAN SCURCE PROGRAM CCMPI LATICN
-DMAF INSTRUCTION

TAl,

SAVE

. CCNC

PURGE
CHKPNT
sMal

CHKPNT

CGNC

SAVE
CHKENT
CCNC
CONC
GPWG
cep
SAVE
LABEL
EQUIV
CHKPNT
cenC
Sval
CHKFNT
LABEYL

PAAM

yECTVEPT4BGPDT»SIL,GPTT4CSTM/ESTy 9 GELVECPTGPCT/VyNsLUSET/ CHN,
123/VyNyNUSIMP/CyNsO/VoeNyNCGENL/VIN,CENEL §

NOSIMP,NOGENL yGENEL $

ERROR1 yNOSIMPS

OGPST/GENELS

EST,ECPT.GPCT.GEI,GG#ST $
CSTMyMPT,ECPT,GPCT,DIT/KGGX 4 »GPST/VyNyNCCENL/VyNyNOK4GG $
GPST4KGGX $

LBLL,SKPMGGS

CSTMyMPTECPT4GPCT+DIT/MGGs/VyY o WTMASSH#L.D/VeN,NOMGG/Vs Ny NOBGG/
VyY,COUPMASSH#-1 §

NCMGGS

MGG $

CRRORSy NOMGGS

LBL1,GRCPATS

BGPDT CSTM,EQEXINI MGG /CGPRG/V +Y sGRCPANT#=-1/V,Y,WTVMASSS
OGPWGyv999//VyN,CARONC §

CARDNC $

LBLL 8

KGGXy KGG/NOGENL $

KGG $

LBL11,NOGENL $

GETyKGGX/KGG/VeNy LLSET/VyNyNCGENL/CoNy-1 §
KGG %

LBL11

//CoyNsMPY/VyNyNSKIF/CyNyC/CyNyO §

MARCH

Sy

1572

PAGE
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THERMAL BLCKLING OF SQUARE PLATE
NASTPAN CHECK PROBLEM 3

ANCa

48

45

&5
€6
X}
€8
6S
¢

71

NASTRAN SCURCE PRCCRAM CCMPILATION
DVAP-CMAP INSTRUCTION

cP4

SAVE
CCNE
PARAM

PURGE

ECuIv
CHKPNT
CONC
JUME
LABEL
ceNe
Gpse
CFP
SAVE
LABEL
cONC
MCEL
CHKENT
MCEZ
CHKENT
LABEL
ECUIV
CHKENT

CENC

CASECC,GEOM4+EQEXINy SILyGPCT/RGyYS,USET/VyNsLUSET/VyNyMPCFL/ V,
NeMPCF2/V 4Ny SINGLE/VyNyOMIT/ V4N, REACT/V,Ny,NSKIP/V,N,REPEAT/ V,
NyNOSET/VyNyNOL/VyN,NCA § :

MPCF1 yMPCF2ySINGLEyCMIT,REACTyNSKIP,REFEATyNOSET,NOLyNOA $
ERRORS,NOA $

7/CyNyAND/V o NyNOSR/Vy Ny SINGLE/VyN,REACTS

GM/MPCF1/G0,KOOB,LCC,UOD,PCyUCCV,RUCV/CMIT/PSsKFSyKSS/SINGLE/
QG/NQOSRS$ . ;

KGG ¢ KNN/MPCF1 $

GMyRG GO, KONB,yLCCyUCC+PCHyUGCV4RUCV yYSyPS\KFS,KSS,USET,QGyKNN $
LBL4D,REACT

ERRCR2$

LBL4D $

LBL4yGENELS
GPLsGPSTyUSETySIL/CGPST ¢
CGPSTye999//VyN,CARDNC §
CARCNOD ¢

LBL4 §

LBL2,MPCF2 $

USET4RG/GM $

GMs$

USETyGMvKGGy,y/KNN;', $
KNN$

LeLZ §

KNNyKFF/SINGLE $

KFF$

LBL3,SINGLE $

MARCH
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1672

PAGE
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THERMAL dSUCKLING CF SQUARZ PLATE
NASTRAN CHECK PROBLZIM 3

NC.
72
73
14
15
16
17
78
7%
£C
€1
€2
83

€4

£6
e?
es
g5
SC

S1

s2
G2
G4

€5

NASTRAN SOQOURCE PRCGRANM CCPVMFILATYION
CMAP-LMAF INSTRUCTION

SCE1
CHKENT
LABEL
EQUIvV
CHKENT
CCNC
SMP1
CHKFNT
LABEL
RBMC2
CHKFENT

§SG1

CHKFENT
EQUIV
CHKFATY
CCNC
SSG2
CHKFNT
LABEL

$€S6G3

CHKENT
cene
MATCPR

MATCFR

USET KNNy g9y /KFF 4yKFSyKSSyyy 8
KFS4KSSoKFF$

LBL3 §

KFFyKAA/OMIT

KAAS

LBLS,OMIT §

USET oKFF 499 /GOy KAASKCLBWLCCHyLLCyyyss §
GO,KAA,KOCB,LCC,UCCS

LBLS s

KAAZLLL ULL $

ULLsLLLS

SLTyBGPOT,CSTMySILJESTyMPT,GFTTHECTy¥GG,CASECC,CIT/PG/ V4N,
LUSET/C Nyl $

PG $

PGyPL/NOSETS

PL $

LBL1OsNOSETS
USETyGMyY¥S,KFS4GCvsPG/»PCyPS,PLS
POYPSHPL $

LBL1OS

LLLyULLyKAA,PLyLOCyUCCyKCCByPC/LLV,UCCV,RULVRUCV/ VyN,OMIT/V,
Yo IRESH#-1 §

ULV,UCOVRULVRUCVYS
LB8L9,IRESS
GPLyUSET»STL,RULV//CaNsL 8

GPLyUSETSIL,RUCV//CoN,C ¢

MARCH
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1672
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THERMAL BUCKLING CF SGULARE PLATE
NASTRAN CHECK FRCBLEM 3

NCo

Gé

S7

58

NASTRAN SCURCE PROGRAM CCV¥PILATION
CVMAP-CMAFP INSTRUCTION

LABEL

SOR1

CHKENT

SDRz¢

CHKENT
cFp
SAVE

DSMC1

CHKFNT
EQLIvV
CHKPNT
CCAC
MCEZ2
CHKPNT
LABEL
EQUIvV
CHKENT
CONC
SCE1
CHKPNT
LABEL
ECLIV
CHKFNT

CONC

LBL9S

USET4PGsULVyUCCVyYSyGCyGMyPSHKFSyKSSy/UCVIPGG9QCG/CyNy1l/ CyNy
BKLOS

UGV+QG+PGG $

CASECCCSTMMPT, DITHECEXIN,SILyGPTTHECTBGPLT4PGGyQGIUGVLEST,/
0PG1903GLsOUGVL4OESLHCEFL4PLGVI/CoN,BKLO §

PUGVL
OUGV1,0PGl,0QGL40EF14CE51,4//V4N,CARCNC §
CARDNO $

CASECC,GPTTySILECTHUCVCSTNM4MPTLECPT,GPCT,CIT/KCGG/ V4N,
CSCOSETS

KDGG §

KDGGyKCNN/MPCF2$

KONN  $

LBL2D,MPCF2 $

USET sGMyKDGGyy s /KDNNy 9y $
KCNN $

LBL2D s

KONN, KDFF/SINGLES

KOFF $

LBL3D,ySINGLE $
USETyKCONNyy 9 /KDFF ¢KDFSyKCSSevy $
KDFF ¢KOFS+KDSS $

L3L3D

KOFF,KCAA/CMIT ¢

KDAA 3

LBL5C,CMIT 8

MARCH
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THERMAL 3UCKLING DF SQUARE PLATE . MARCH 9, 1672
NASTRAN CHECK PRCEBLEM 3

NASTRAN SOURCE PROGRANM CCMPILATION

DNVAF-OCMAP INSTRUCTICN

NCe

12¢  SMPZ USET GO ,KCFF/KDAAS

121 CHKPNT  KDAA $

122 LABEL LBLSD $

123 ADD KDAA, /KDAAM/CyN2-140+Ge0</CyNy20.0,0.0¢ §

124 CHKFENT KDAAM $

125 CPC DYNAMICS »GPL S IL USET/GPLLySILCyUSETCysvs vy +EED,EQDYN/V,N,
LUSET/VoNsLUSETD/VsNyNOTFL/VyNyNODLT/VoNyNOPSOL/VyNyNOFRL/ V4N,
NONLFT/VoNyNOTRL/V N, NOEED/CoN4123/V,N4NCUE $

126 SAVE NOEED $

127 CCNC ERROR3,NOEEDS

128 CHKFNT EEC $

126 REAC KAAyKCAAM,y yEED9USET, CASECC/LAMA,PHIA, yCEIGS/CyNyBUCKLING/ V4N, -
NEIGV/CyN,.28 .
120 SAVE NEIGV $

131 CHKPNT LAMA,PHIAL,OEIGS $

132 OFP OEIGSsLAMA, 4 44+//VsNyCARCAC §

133 SAvE CARDNG $

134 CCNC ERRQOR44NEIGY §

135 SCR1 USETysPHIAy 99GOsGMy o KFSyy/PHIG,»sBCG/CyNy1/CoNyBKLL $

136 CHKFNT PHIG,BQG $

137 SCR2 CASECCsCSTM MPT yDIT,EGEXINySTLy 9 9BGFOT LAMAJBQGsPHIG,ESTy/ o
0BQG1,0PHIG,OBES1,CBEFLyPPHIC/CoN,BKLL $

128 CFP OPHIG,08QG1,OBEFL,CBESLys//VyN,CARCNC §

126 SAVE CARDNO $

14C CCNC P2,JUMPPLGT $

141 PLCT PLTPAR,GPSETS4ELSETSyCASECCBGPCTHECEXIN,SIL,PUGVL,PPHIG /

PLOTX2/VeNyNSIL/VsNyLLSET/VoNys JUMPPLCT/V,N,PLTFLG/VyN,PFILE $

142 PRTNMSG PLCTX2// ¢

PAGE

10
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21-da

THERMAL BUCKLING OF SQUARE PLATE
NASTRAN CHECK PROBLEM 3

NASTRAN

SCURCE

CVAF-DMAF INSTRUCTIGN

“C.

143

15¢

LABEL
JUMP
LABEL
PRTPARM
LABEL
PRTFARM
LABEL
PRTPARM
LABEL
PRTFPARM
LABEL
PRTFARM
LABEL
PRTPARM
LABEL

END

#2NO ERRORS FOUND - EXECUTE NASTRAN PROGRAM#»

P2 s

FINISS

ERROR1S
//CyNy=1/CyN,BUCKLING ¢
ERRQORZ2S
//CyNy=2/CsNyBUCKLING $
ERROR3$
//CyNy=3/CoNeBUCKLING S
ERROR4$
//CyNy=4/CyNyBUCKLINGS
ERRORSS '
//CyNy=5/CoNyBUCKL ING$
ERRCR6 $
//7CyNy=6/CsNyBUCKLING $
FINISS

$

PRCGRAM CCMPILATICN

MARCH

9y

1672

PAGE

11
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THERMAL BUCKLING OF SQUARE PLATE MARCH 9y 1572 PAGE 12
NASTRAN CHECK PROBLEM 3

MESSAGES FRCM THE PLOT MODULE

PLCTTER CATA
THE FCLLCWING PLOTS ARE FOR A CALCOMP 565 INCREMENTAL PLCTTER %3 CHARACTERS/COMMAND - .G10 STEP SIZEC
AN ENC-OF-FILE MARK FOLLCWS THE LAST PLOT
THE FIRST COMMAND FOR EACH PLCT CCNTAINS THE PLCT NUMBER

PEN 1 - SIZE 1, BLACK

ENGINEERING CATA

CRTFOGRAPHIC PROJECTION
ROTATICNS 3DEGREESK =~ GAMMA # 34,27, BETA # 23,17, ALPHA # 0.0 ¢+ AXES # EXsEY4524 SYMMETRIC
SCALE B0BJECT-TC-PLOT SIZEC # 1.250271E 00

GRICIN 1 - X0 # -2.,165523F 0C, YO # -5.919050E 0OC LINCHESL

ANVIAMYI ‘DNINJS NIATS
AHOLYHOS8Y SOISAHd G31ddY

ALISHIAINN SNINIOH SNHOM 3HL



vi-d

THERMAL BUCKLING OF SQUARE PLATE
NASTRAN CHECK PROBLEM 3

THERMAL BUCKLING OF SQUARE PLATE
NASTRAN CHECK PROBLEM 3

**s#SYSTEM WARNING MESSAGE 3022
DATA SET MGG 1S REQUIRED AS INPUT AND IS

**x$SYSTEM WARNING MESSAGE 3022

MARCH 9, 1572 PAGE 13

MESSACES FROM THE PLOT MODULE

PLOT 1 UNDEFCRMED STRUCTURE

MARCH S, 1872 PAGE 14

NCT GQUTPUT BY A PREVIOUS MODULE IN THE CURRENT DMAP ROUTE,.

DATA SET MGG IS REQUIREC AS INPUT AND IS NOT GUTPUT BY A PREVICUS MODULE IN THE CURRENT DMAP ROUTE.

*#sUSER INFORMATICN MESSAGE 3023
B 25C 4 oR ¥ 28
#s$USER INFORMATION MESSAGE 3027

DECOMFCSITION TIME ESTIMATE IS ']
#*% USER INFCRMATION MESSAGE 2073, MPYAL METKCD 14NCe PASSES # 1
##% USER INFCRMATICON MESSAGE 2073, MPYAL METHOC 14NQ. PASSES # 1

##2SER INFCRMATICN MESSAGE 3035

FCR LGAL 1 EPSILON SUB E # -7.5504644E~16

*%* YSER INFCRMATICN MESSAGE 2073, MPYAL METHCC 1+NO. PASSES # 1

#%% USER INFCRMATION MESSAGE 2073, MPYAC METHCE . 14,NO. PASSES # 1

ONVIANYIN ‘DNINdS UIANS
AHOLYHO8Y SDISAHd Q31NddY

ALISMIAINN SNIIJOH SNHOT IHL
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THERVAL BUCKLING OF SQUARE PLATE MARCH 9y 1572 PAGE 15
NASTRAN CHECK PROBLEM 3
STATICS SCLUTICN SUBCASE 1
CISPLACEVMENT VECTOR
FCINT ICe TYPE Ti ’ T2 ‘13 R1 rR2 R3
1 G Ced G.0 C.C 0.0 0.0 0.0
2 G 7.533925E-C6 C.C CoC 0.9 0.0 0.0
2 G 1.385077E-C5 CeC C.C 0sC 0.0 C.0
4 G 1.8032C06E-C5 CeC C.C 0.0 0.0 0.0
5 G 1.862585E~C5 C.C Cel Ce0 0.0 D.0
€ G 040 74533925E-06 0.C 0.0 0.0 0.0
1 G T«1656G92E-C6 7.16G€652E~06 CeC 0.0 [s2%¢] 2.0
8 G 1.319514E-C5 €4213271E-C6 C.0 Ce 0 0.0 0.0
5 G 1.7185C6E~CS 5.485420E-06 0.0 0.0 0.0 0.0
10 G 1.78015¢€E-C5 5.5%2759E-C6 CoC Ce0 0.0 0.0
11 G 0.0 1.385077€~C5 C.0 0.0 0.0 9.0
12 G 64313271E~C6 1.319514E-05 CeC 0.0 0.0 0.0
12 6 1.161895E~05 1.161865E~C5 €0 0.0 0.0 0.0
14 G 1.512038E-0C5 1.003841€-05 C.C .0 0.0 0.0
< G 1.576778E~-C(C5 1.,0CCCS9E~-0S C.C 0.0 0.0 0.0
lé G Q.0 1.8032C&E~C5 C.C Ce0 0.9 N«0
17 G 5.485420E-C6 1.718506E-05 0.0 0.0 0.0 .0
18 G 1.003841E-G5 1.512C38E-05 C.0 0.0 Q.0 0.0
13 G 1.296261E-05 1.29€2€1E-C5 C.C 0.0 0.0 0.0
20 G 1.366463E-C5 1.24758CE~C5 CaC 0.0 0.0 0.0
21 G 0.0 1.862585€E-C5 C.G Ce0 0.0 0.0
22 G 54592759E-C6 1.780156E-05 C.0 C.0 0.0 0.0
22 G 1.000099E~-CS 1,57S778E-C5 CoC g.0 0.0 0.0
24 G 1.24758CE-C5 le2654€3E-C5 C.C C. 0 0.0 0.0
2% G 1.305786E-C5 1.305786E-C5 .C 0.0 0.0 0.0
THERMAL BUCKLING OF SQUARE PLATE MARCH 9y 1672 PAGE 16
NASTRAN CHECK PROBLEM 3
STATICS SCLUTION SUBCASE 1
FORCES CF s GLE=-PCINT CONSTRAINT
4
FCINT IC. TYPE Tl 12 T3 R1 R2 R3
1 G 1.246848E (G 1.245848E QC C.C 0.0 0.0 0.0
2 G 0.0 1.978€873E CC C.0C Ce 0 0.9 0.0
2 G 0.0 7.4CE113E-01 CeC C.0 0.0 0.0
4 G D0 -1.547422E CO Ce C.0 0.0 0.0
g G D0 ~2.422086E 00 Ce.0 0.0 0.6 0.0
6 G 1.978873E (C C.0 C.C C.0 0.0 0.0
11 G 7.408113E-C1 C.C Cel C.0 0.0 0.0
1¢ G -1.547422% (U 040G C.0C 0.0 0.0 0.0
21 G -2.422087€ CC C.0 G.C Ge0 06 De0
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G

MARCH

THERMAL BUCKLING OF SQUARE PLATE

NASTRAN CHECK PROBLEM 3

SUBCASE 1

STATICS SCLUTION

TCQUAD2CKL

CUACRILATERAL ELEMENTS

GENERAL

N

1

FORCES

BEND-MOMENT

SHEAR
Y

COoOO0O0OCOCOOODCOOOOO
e 6 6 8 ¢ 000 0 0 4 0% 0 e
COoOCODOOOLODCOCOOCQ

SHEAR
X

ocoococcopoocooCcocCcoCc
® 6 3 & 5 2 5 0 & ¢ 4 0 0 s s
ocooCcoocoQoOoOCOoOOCOCCO

[

z

'Y

z

o

x

'

[

[%]

- o000 ODOTOCOOCOOOO0O

x ® 0 6 0 ° g 8 0 0 0 8 b 0 0 s e

| od CCO0OOCOOOLCOOOOODCQ

[

z

w

X

w

.

) >

o

z

w OCOO0O0VWOVOODOOCCOOLO

@ ® 8 0 & 0 0 & & 2 s 6 0 0 0 0 0
COLVOCOOCOLOLUULUODOLOUOLULY

>

COO0LOO0DQCOOODOOOOD
¢ 0 6 0 8 & 0 % s 0 0 0 0 6 0 &

COoOCOOO0O0OOOOCOOoOCO

HMANAOLFNN DD OANNMTNY
e -t e

ELEMENT
ic.

D-16



<

THERMAL BUCKLINC DOF SQUARE PLATE

NASTRAN CHECK PROBLEM 3

STATICS SCLUTION

ELEME
1c.

L1-d

NT

mn

10

11

12

13

14

16

STRESSES

FI1BRE
DISTANCE

4,599998E-02

-4.559598E-02

4e $566G98E-02
-4¢599998E-02

44599598E-02
-4, 599958E-02

44599598E~-02
-44 GG9598E~02

4459G6S98E~02
-44599698E-02

44596598E-02
-4,599998E-02

44999598E-02
~4¢599G98€E-02

4¢599998E-02
-4,596698E-02

44599998€E-02
-44999998E-02

44559698E-02
-4,999998E-02

46 699G98E~-02
~44999998E~02

44599998E-02
-4,559998E~-02

4,4599598€-02
-44599S598E-02

46 699998E-02
-4,699998E-22

44599598E-02

| =4,599G698E-02

4,999G598F-02
-44599998E-02

I N
NCRMAL - X

-2.4102€¢2E (1
-24410262E G1

-1.899968E C1
~1.8999€8E 01

-1.07619CE C1
-1.0761SCE Gl

-2.428528E CC
-2.428528E 0C

~1.4€1256E Cl
-1.461256E Cl

-1,158463€ 01
-1.158463E 01

-64552383E 02
-64552383E ¢

-1.4586G4E 00
-1.458654€ 09

3.189941F 00
3.189941E 00

2.552765E 0C
2.552765€ 30

1.540283E 00
1. 540283E 0O

4¢252755E~01
44292755E-01

3.552483E (1
3,552483F 1

2.8031C2E C1
2.8031C2E 01

1.577385€ 01
1.577385¢ 01

3.457728E 00
3.457728E 0OC

G ENERAL

KNORMAL=-Y °

-2.410262E C1
-2.410262E 01

-1.4€1256E (1
~1.461256E C1

3.189941E GO
3.189941€ CC

«£52483E (1
3,552483E €1

-1.896968E 01
-1,896968E C1

-1.158463E 01
~1.1584€3E C1

2+552795€ GG
24552795E GC

2.8C3102E C1
2.803102E 01

-1.C7€150€ C1
-1.076190F 01

-€.552414E 0C
~6.552414E CG

1.540283F GC
1.£40283E .CC

+S17385€ (1
1.577385€ 01

~24428528E 0OC
-2.428528E 0C

-1.4586G4E GC
-1.4586G4E CC

44262755E~C1
40292755E-C1

3.457728E CC
3,457728E GC

MARCH 9,

CUACRIULATERAL
STRESSES IN ELEMENT CCCRD SYSTEM

SHEAR=-XY

-1.40CSC6E
-1.4009C6E

-3,608215E
-3.€08215E

-4.,4817C2€E
-4.4B1702E

-3,0076¢CE
~3.C0766CE

-3.668231E
-3,608231E

~943562C4E
~G43562C4E

-1.163316E
-1.163316E

~7.685484E
-7.689484E

~4.4817CSE
-4.481705€

-1.163316E
-1.1€6331¢E

~1.437814E
-1,437814E

-94202225€E
-9,202225E

~3.00766(CE
-3.0076¢€CE

-T7.685484E
-7.689484E

-9.202225¢%
-9.,20222¢F

-4,32154Q2€
-4,321503€

00
00

00
ce

006
00

00
e

00
[o3s}

Y]
00

01
01

co
00

oc
00

o1
0l

01

01

co
ce

o0
oe

00
00

00
ce

co
co

ANGLE

-45.0000
-45.,0000

-60.6484
~60.6484

-73.6406
-73.6406

-85.4970
-85.497¢C

-29.3516
-29.3516

-4540000
-45.,0000

-55.6864
-55.6864

=-76.,2289
-T76.2289

-16.3594
~1643594

=344,3136
-34,3136

-45,0000
-45,0000

~64,9097
-64,9097

-4.5030
-445020

-13.7711
-13.7711

-25.0903
-25.0503

~45,000C
~45,000C

1572

ELEMENTS

MAJOR

-2.270171E
-2.270171E

~1.258346E
-1.25874¢€E

4.505527¢
44505527¢

345T616¢€E
3.576166E

~14258344€
=1.258344¢

-2.228422E
-2.228422E

1.049247E
1.049247€

20991562E
2099156 2E

4.5Nn5528E
4450552 8E

1.049243E
1.049243E

1.591843E
1.591943E

2.008258E
2.008258E

3.576166E
3.576166E

2.991562€
2.991562E

2.008258E
2.008258E€

Te77923CE
T.779230%

01
01

01
21

00
00

71
01

21
01

00
00

01
01

01
01

on
00

nt

01

01
01

o1
01

01
01

01
o1

21
133

00
00

PAGE 18

SUBCASE 1

2CQUAD 2K
PRINCIPAL STRESSES ZZERO SHEARK

MINOR

-2+550351€ 01
-2.550351€ ©1

-2,102878E 01
-2.102878E 01

-1,207749E 91
-1.,207749E 01

-2.665375E 00

-2.665375E 00

-2,102879€ 01
-2,102879E 01

-2.094083E€ 01
-2.094083E 01

-1.449205€ 01
-1.449205€ 01

-3.343292¢ 00
-3.343292€ 00

-1.207749€ 01
-1.207749E 01

-1.449208€ 01
~1.449208E 01

~1.283786E 01
-1.283786E 01

-3.879461E 00
-3,879461€ 00

~2+665375€ 00
-2.665375€ 00

-3.343292E 20
-3,343292€ 00

~3.,873461F 00
-3,879461€ 00

-84637733E-01
—-8,637733€E-01

MAX
SHEAR

1.400905€E
1.400905E

4222665
4,222665E

8.291508E
8.2915C8E

1.921352€
1.921352€

4,2226171E
4.22261717€

$.356203€
9.356203€

1.249226€E
1.245226E

1.662946E
1.662946E

8.29150S€E
8.2915C9E

1.249226€
1.2465226E

1.437814E
1.437814¢E

1.198102E
1.198102E

1.9212352E
1.921352¢

1.6€2946E
1.£62946E

1.198102€
1.198102€

44321502E
443215C2€E

00
00

00
(]

00
a0

1
c1

0¢
00

Q0
00

cl

01

o1
o1

00
00

o1l
ol

43
01

01
o1

01
01

cl
01

01
01

0¢
[¢]4]
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81-d

THERMAL BUCKLING OF SQUARE PLATE

NASTRAN CHECK PROBLEM 3

*2%SER -INFORMATIGN MESSAGE 3023
B # 25 C # 0O R # 56

%2 SER INFORMATICN MESSAGE 3028
BBAR # 28 CBAR # QR # 56
**%«USER INFCRMATICN MESSAGE 3227

DECCMPCSITICN TIME ESTIMATE IS

THERMAL BUCKLING OF SQUARE PLATE

NASTRAN CHECK PROBLEM 3

EIG

ENVALUE

ANALYSTITS

NUMBER OF EIGENVALUES EXTRACTED .

NUMBER CF STARTING POINTS USEC o »

NUMEBER OF STARTING POINT MCVES . o

NUMBER CF TRIANGULAR DECOMPGSITIONS

TOTAL NUMBER OF VECTOR ITERATIONS

REASON FOR TERMINATION o o o o o &«

LARCEST CFF-DIAGONAL MCDAL MASS TERM

MCDE PAIR o o o o o o o

NUMBER OF OFF-CIAGCNAL MODAL MASS
TER¥S FAILING CRITERICN o« o &

SUMMARY

MARCH 9y 1672 PAGE

MARCH Sy 1672 PAGE

ZINVERSE POWERKL

. 3
L l
. a9
L] q
. 24
. 6
« 0.0

. 4]
. 0

19

20
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61-d

THERMAL BUCKLING OF SQUARE PLATE
NASTRAN CEHECK PRCBLEM 3

MGDE
NO.

Ny

EXTRACTION
GRDER
1
2
3

EIGEANVALUE

3,1466G4E (2
1.589959E5 (3
2.990684E €3

THERMAL BUCKLING OF SQUARE PLATE
NASTRAN CHECK PROBLEM 3

#%% USER INFCRMATION MESSAGE 2073, MPYAC METHCC

R EAL

RACIANS

1.773862€ C1
3,987428E C1
S5.468713E C1

1,NC.

EIGENVALUES

CYCLES

2.823237E OC
6.34619CE 00
8.703729¢€ 00

PASSES # 1

MARCH 9, 1872

GENERALIZED
MASS

0.0

0.0

0.0

MARCH 9y 1972

PAGE 21
GENERALIZED
STIFFNESS
000
0.0
0.0
PAGE 22

GNVIANYI ‘ONINGS NIATIS
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02-a

THERMAL BUCKLING OF SQUARE PLATE
NASTRAN CHECK PRCBLEM 23

BUCKLING SCLUTICN
EICENVALUE # 3.146694E 02

FCINT IC. TYPE Tl 12

1 G 0.0 C.0

] G -8.073854E-41 0.C

3 G =1.235482E-4C C.0

4 G -1.782218E~4C .0

5 G -1.969816E-4C C.C

[ G 0.9 Be464029E-41

7 G -4.584885€E~41 402326C2E-41

8 G -B8.866463E-41 24496522E-41

S G -1.233400E-40 2.426199€-42
1¢ G -1.211282E-40 ~-1.3C£€€23FE=40
11 G 0.0 1.29€555E-4C
12 G =2.496072E-41 8.765C83E-41
13 G ~44271350E=41 4.C67€18E-41
14 G -3.541022E-41 <-2.309077E-41
15 G -14309605E-41 -2,045C74E-4C
1¢ G 0.0 1.82255CE-40
17 G ~44622035E-42 1.268716E-40
18 G 1.909698E-41 3.3487E5E-41
13 G 644168B65€-61 -£,88E685E-41
2¢ G 9.426696E-41 <~-24,53E5C8E-40
21 G J.0 1.954578E-4C
22 G 1.335123E-40 1.274667E-40
23 G 2.088597E-40 1.107028£-41
24 G 2540817€~4C -9,88S527E-41

G

N
wm

2.768962E~40

-2.787811E-40

: ENVECTOR

13
1.C00C00E 90
8,579413E~01
6+394876E-C1
3.201509€E-01
C.C
B8+.679413E-01
8.C61278E~01L
5.737916E-01
2.8702C2E-01
C.C
6.294877€-01
5.737916E-C1
4.C7T7C63E-C]
2+034C6SE-01
C.C
2,201509€E-01
2.8702C2€~-01
2+C34C6SE-01
1.01C855E~C1

MARCH 9y 1972

N 0 .

-1.547135E-¢1
~1e753539€-C1
~1.256189E-01
~64375372E-C2
0.0
-3.025950€-01
-2.723019€-01
~1.951684E-01
~9.850711€-02
0.0
-3.206882E-01

-2.881311E-C1.

-2.055063E-01

-1.029519E-0C1
0.0

-3.134115€E-01

~2.812582E-01

-1.998732E-C1

-9.558249€E-02
C.0

R2
0.0
1.947136E-C1
3.,025950€-01
3.206882€E-01
3.134115€-01
3.9
1.753539€-01
2.723019€~-21
2.881311E-01
20812592€-01
CeN
1.259189E-01
1.951684E-01
2.055053E-01
1.998732€-01
0.0
6375372€-02
$.850711€-02
1.029519€-01
9.G58249E-02
0.0
0.0
0.0
0.0
0.0
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1¢-d

THERMAL BUCKLING GF SQUARE PLATE
NASTRAN CHECK PRCBLEM 13

EUCKLINC SCLUTICN
EIGENVALUE #

PCINT IC.

1

-
OOV~ dwN

—
VLN )

L

—— st
(2l e R S B 3

N
[#)

NN NN
F NV U

N

1.585959 $3

TYPE

OO O

Tl
D40
-9.0)56496E~136
-1.816332E-25
-2+819997E-25
=3,98G677E~-35
J.0
-T7.817258E~-36
-1.518637E-35
~-2,156022€E-35
~2.168351€E-35
L P ]
-5.419113E~-3¢
-8+ 309581€E-36
-T74491457E~36
-3,316139€-36
Ded
~B.1165273E~-37
3.073237E-36
1.974757E-35
1.615811€E-35
[+ FY)]
2.127706E-35
3,548813E-35
44503345E~-35
4.95798CE~-35

RE AL

T2

9.C82137€~36
7.8017¢5E-3¢
5.3850¢0E-36
7.372588E-37
-2.115720€E-35
1. 8235€E9E-35
1.£168E1E-35
8.25€256E-36
-3.164542E-36
-3,529153€E-35
2.834764E-35
Ze1629¢1E-35
T.423570E-36
-1.C84720E-35
~4,5C2821E-35
3.110387€E-35
2.178C27E-35
3.727S77E~-36
-1.625721€-35
~4.962510E-35

E1IGENVECTCR

13

20163732€-C1
-2437319CE~-C1
-5.838199E-01
-7.4978%1E-01

OQG
-3.373161€E-01
~64734542E-01
-6+599999E-01
~€e791480E-01

C.C
~5.8382C1E-C1
-1.000CCOE 0N
~E.729516F-C1
-4.,847541FE-C1

C.0
-7.497891€-01
-64791480E-C1
~4.847941E-01
-2.335157€-01

CoC

CeC

C.0

0.¢

C.C

C.0

MARCH 9, 1572

NO .

R1

C.0
-8.633409E-01
~5.130330€E-01
-1.161985E-02

1.165165E-01

0.0
=2.373541E-01
-1.764669E-02

2+560799€-01

2.259318E~01

0.0

6.085181E-01

5.835014E-C1
4,663031E-01
2.461105E-01

Ce0

8.263519E-01

7.273762E-01

44 897513E-01

24241344E-01

0.0

R2

2.9
8.633407€-01
20373542E-C1
-6.085179€~-01
-8.263519E-C1
0.0
5.130329€-01
1. 764669E-02
-5.835013€-01
~7.273762E-01
0.0
1.161973E-02
-24590801E-01
~4.653031€-01
-4.897515€-01
0.0
-1.169166E-01
~2.,259318E-01
=2.4611N4E-01
~24241344E-01
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THERMAL BUCKLING OF SQUARE PLATE
NASTRAN CHECK PRCBLEM 3

BLCKLING SCLUTICN
EIGENVALUE ¥ 2.,990684£ 03

PCINT IC, TYPE T1
1 G Jed
2 G 24096165€E~-34
2 G 44376896E-34
4 G 6.754435E-34
S G T7.421930€-34
& G 0.0
7 G 1.861798E-34
8 G 3.626T16E-34
S G 54169629E-34
c G 5.212094E-34
11 G Jded
12 G 1.299194E-34
12 G 1.974085E-34
14 G 1.773375€-24
15 G 8.987(C29E-35
l¢ G Je??
17 G 1.582013E~35
18 G ~7.649998€E~35
15 G ~24594755E-34
20 G -3,888262E-34
21 G Je0
22 G ~4499U373E-24
22 G -8.417105E~34
24 G -1eJ76091E-33
2% G -1.186899€E-33

RE AL
T2

C.0

C.C

D0

C.0

n.C

-2.CEETE2E-34
~1.8636%5E-34
-1.317C79E-34
~2.097540€E-35
5.CT7554E~34
—442€6€E2C3E-34
-3.,€615057€E~-34
~2+CCI95C4E-34
7.C71CCS5E-35
B.477456E-34
-€.E26C27E-34
-5.129154E-34
-1.826182E-34
2.532204E-34
1.0755G61€E~33
-7.2587¢8E~-34
-5.161801E~-34
-5.55€116E-35
3,82¢859E-34
1.,183687€-33

72
£.€13202€-07
€.481529€-01
1.00CG0COE CC
4.883242E-C1
C.C

-€.481519t-01
4.8T5TTTE-07
54799711€-01
2,502488E-01
c“o

-6.999991E-01

-5.7997C2E-01
€s268465E-07
1.C8526¢E-01
Ca2

-4,.,883226E-C1

-3,502482E-Cl

-1.085259F-(C1
1.88182CE-C?
Cc.C

[aNalaX2Xal
oocooo

MARCH 9, 1872

FICGCENVECTGR N O .

R1

0.0
=R.404900e-01
-5. 553434601
-6.913307E-01
~24543892E-01

0.0

1.914781E-01
-1.281361E-01
-3.428363E-01
-1.775982€E-01

C.d

6.355124E~-01

3.979365E-01

T.736516E-02
-2+ 145950€E-02
C.0

3.985764E-01
3.145859€-01
1.330028E-01
2.193126E-02
0.0

R2

Q.0
-8,404900E-01

1.914781E-C1

64055129E~-01

3.995773€-01

0.0
~04+553484E-01
-1.281361€~01

3.979349€E-01

3.145867€-01

0.0
-€4913310E-01
~-3.420361E-01

7.736593%-02

1.330C35€-C1

0.C
-2.543893€-01
-1.7799°0E-01
-2+145910E-02

2,193119£-02

0.0

0.0

g.0

Ce0

0.0
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THERMAL BULCKLING OF SQUARE PLATE MARCH Gy 1572

NASTRAN CHECK PRGBLEM 2

BUCKLING SGLUTICN
EIGENVALUE # 3,146694E 02
FOCRCES cCF SINCGCGLE-POINT CONSTRAINT

PCINT IC. TYPE Tl T2 T3 R1 R2
1 G 3,796622E-35 -3.942738E-35 C.C 1.280936E 02 <-1.280940E 02
2 G 0e? -3.2381&5E-35 C.C 2.261982E 02 0.0
2 G Gad ~14453575E-35 C.C 1.532282E 02 0.0
4 G 360 1.C17824E-36 C.0 7.245901E 01 0.0,
5 ) Oed 845T727C2E~35 <-4,24082¢E Cl1 =4.,300323E 0OC 0.0
[ G 3.650522E-3¢ CoC CaC 0.0 -2+262038E 02
1¢ G D40 0.0 ~€.2TT686E Cl 3.8854C6E 0C Ce 0
11 G 1.367278€-35 CeC CeC 0.0 =1.532396E €2
18 G 0e Col -1.218€77€ Cl 5.6607T97E OC 0.0
16 G -1.064327€-36 CeC CaC N0 ~T+245918E C1
28 G 0.0 CeC T.032349& CC 5.396072E CC 0.0
21 G =B, 707993E-35 C.C ~4.240813¢ C1 0.0 4+390125E 09
22 G Oel) C.cC -6.277760E 01 Ce0 ~3.885406E 00
212 G Jed C.0 -1.818€16F C1 G0 -5.660812E 0C
24 G- 0.0 0.C 7.032715€ o0 Ce 0 -5,396072E 00
2% G De9 C.0 1.198838E 02 2.419378E 00 -2.4193R8E 00
THERMAL BUCKLING OF SQUARE PLATE MARCH Sy 1572
NASTRAN CKFECK PROBLEM 2.
BLCKLING SCLUTICN
EIGENVALUE 4 1.589959€ (3 ..
FORCES cF SINGLE-POINT CGCNSTRAINT
PCINT IC. TYPE T1 T2 T3 R1 R2
1 G 3.70769CE-30 -3,719166E-3C Co0 8s T4GT49E 02 -84T749746E 02
2 G 0.0 -64111CC7E-3C La) 1.087192€E 03 PPy
3 G 0.9 -3.72€63€6E-3C C.C 2.832690E 01 0.0
4 G Detd 1.751167€-31 Cel: -2.861228E 02 0.0
5 G Jed 1.338143E-29 3.,381875E €2 -2.056311E 01 Ce0
[} G 60126861E~3C 0.C C.0 C.0 -1.N87190E 03
1C G 2490 0.0 4.69G6C58E Q2 5.849231€ 01 0.0
11 G 3.750436E-20 C.C C.C 0.0 ~2.832697E 01
15 G Dl " 0.0 5.004S522€ 01 3.935367E 01 Cen
1¢ G -14122629€-31 Cel C.0 Ue0 2.8613C1lE 02
20 G (] 0.C -E.84G585€ €1 -3,987335E 00 C.0
21 G -1.347272E-29 0.¢ 3.381877E 02 C. 0 24(156334E 01
22 G 0.9 C.0 4.698933E C2 Ce0 -5.849210E 01
23 G Ded) CaC S.0041GC0E C1 Q.0 =3.935379E 01}
24 G DD Ca.0 -8,84S5780E Cl C.0 3.987213E 00
25 G 0.0 C.0 ~2.€64G832€E 02 -8.702866E 00 8.7G29R8E 0O

PAGE
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THERVMAL EUCKLING OF SQUARE PLATE
NASTRAN CHECK PROBLEM 3

BUCKLING SGLUTIGN

EIGENVALUE #

FCINT IC.

2.990684E 03

TYPE

QOO OOODOOOO

FCRCES CF

Tl

-8,476004E-29

0.0

2.0

2.0

0.0
~1.458976E-28

.0
~8497207€E-2S

0.0

64124289E-3C

0.0

3.,142542E-28

0.0

0.0

0.0

0.0

THERMAL BUCKLING OF SQUARE PLATE
NASTRAN CHECK PROBLEM 3

BUCKLING SCLUTICN

EIGENVALLUE #

FORCES

ELEMENT
ID.

e
QOIS WN -

(™
'™

e
TV DWN

3.146694E 02

IN G

BEND-MCMENT
X

~2.202729E 02
-1.351645E 02
-44158368E 01
-2.27803CE 06
-1.660771E €2
-9.892351E 01
-2.626468E 01
9.53186CE~-01
-9.150363E 01
-5.121172E 01
-8.797867E 00
3,511917E 00
-2.724684E 01
~1.419389E Cl
-7.931262E-01
2.005751E 0C

MARCH 9

1672

SINCGCLE-POGINT CONSTRAINT
12 T3 R1 R2
8.428964E-29 C.0 1.212002E 03 1.212002€ 03
1e45G546E-28 C.0 2.105127€ 03 0.0
G.20€415€-29 C.C 1. 324992E 03 0.0
-9.815502E~-31 C.0 4.758584E 02 D0
-3.212266E-28 7.685867€ 01 -1.630159€ 01 Q.9
Q.0 C.0 G.0 2.105133€ 03
0.0 2.124€23E Q1 1.342027€ Q2 0.0
C.0 C.0 0.0 1.325000E ¢G3
0.0 -2.930289E 01 6.365793E 01 0.0
0.0 C.0 C.0 4.758608E 02
0.0 5.880621E 01 -2.290895E 01 0.C
0.0 ~T7.689937E 01 0.0 =1.630144E 01
0.0 -3.12417CE C1 0.0 1.342031€ ¢2
0.0 Z24G30234E 01 0.0 60365785€ (1
Q.0 ~5,880€46E Ol 0.0 ~24290907€ 01
C.0 Ze¢123117€-04 -1.458500E 01 -1.458502E 01
MARCH 9y 1572
ENERAL QUACRILATERA AL ELEMENTS
BEND-MCMENT TWIST-MOMENT SHEAR
Y X
=2.20272S€ G2 T.252441E 00 ~7.8CB594E
=1.660766E 02 1.830981E 01 ~1.661445E
-S.150357€ Cl 24242041E 01 -1.357905F
-2.T246S3E C1 2.2432E86E 01 ~TelNT7666E
-1.351652E €2 1.830835€ 01 -5.886T19E
-$.892351E C1 4.598193E 01 -1.225614E
-5.121181E C1 5¢619556E 01 -9.810498E
-1.419365€ C1 5.600781E 01 -3.,941089€
-4,158376E 01 2.242041E 01 -3,24C991E
~2.626477E C1 5.619580E 01 -64558643E
-8.,797867E 00 6.816333E 01 ~4.632544€E
~7.981415E-C1 64705721E 91 -6+.191650E
-2.2781C07E 00 24243307E 01 ~9,6869G6E
G.531CG7E-C1 5.600793E 01 -1.898784€
3.511871E CO 60 T05711E 01 -1.151945E
2.005753E 00 6.458414E 01 2.929367E

PAGE
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QOO0 O0OVDIO000O

R3

PAGE

28

SUBCASE 2

29

SUBCASE 2

TCQUAD2KL

SHEAR
Y

=7.808984E
~5.887500F
~3.240625E
~9.,684082E
-1.661484E
-1.229609E
-64558081E
-1.898242E
-1.397915¢
-9.810425E
—4,632251¢E
-1.151587E
~T7.107642E
-3.941138€
-6.190674E

2+930664E

01
0l
01
00
02
02
ol
01
02
o1
01
[} §
01

00
00

ONVIANYIN ‘DNINJG NRAS
AHOLYHO8Y SOISAHd A311ddv
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Gc-a

THERMAL BUCKLING OF SQUARE PLATE
NASTRAN CHECK PROBLEM 3

BLUCKLING SOLUTICN
EIGENVALUE # 1.589959t 02
FORCES IN G

ELEMENT BEND-MOMENT
- 1C. X
~B8.132683E 02
4441376CE 02
6. T7C115€E 02
1. 816754€ 02
-8.619566E 01
4.55GS78E 02
4. 222852E 02
9.158563E Gl
2.46GT39E (2
2484895585 {2
1.353549€ €2
3.444931E 20
1.032163E €2
1.28%679E 01
9. 440460E 00
-1.308125E C1

- ot
N0~ NS WN -

e
oS

THERPAL BUCKLING OF SQUARE PLATE
NASTRAN CHECK PROBLEM 3

BUCKLING SCLUTICN
EICENVALUE # 2.990684E 03
FORCES I N G

ELEMENT BEND-MCOMENT
IC. X
54 755879E 02
-1.077459E G3
~5.603535€ 02
9.797162E 01}
1.009350E €3
~3.768276E 02
-3.749104E G2
2.318292¢ G1
5.621523E 02
-6,456514E 01
~1.848528% 02
-24383992E 01
T« 66030UVE 51
-3,878558€ 01
-5.807259E 01
-1.390727€ C1

——
N OO®O~NOWU S WA -

-
(S8

-
o

ENERAL

BENC-MCMENT

Y
~8,192683E
~B84619574E

2.469732E
1.0321¢65€
4.413757E
445566178E
2.848G55€
7.28S7CEE
6. TTD122E
44222859E
1.353550€
Se44C526E
1.816755E
G.1585€3E
3.,445023E
-1.308127€

E'NER AL

c2.

C1
e2
02
G2
c2
062
cl
o2
c2
c2
co
c2
Cc1
00
cl

CuUaAD

BEND-MCMENT

Y
-5.755879€
-1.CC9343E
~5.621523F
-7.66033SE

1.077456E
3.768271E
6445637TSE
3.8785C6E
5.60353C€
3.7450S7E
1.848523F
5.807253E
-5.797202¢
-2.318314E
2.383994E
1.290722€

c2
a3
02
01
o2
c2
c1
c1
02
2
02
N1
01
01
c1
Cl

QUADRILATERAL

R I L A

TWIST-MOMENT

1.894141E 02
2.664741E 22
64273926E 01
-5.755151€ 91
2+664768E 02
3.667803E 02
4.735791E 01
~1.480720€ 92
64273999 41
4.735791€ 21
-9.,576978E 01
~1e749949E 02
-5.755078E 01
~1.480717E 02
=1.749949E 02
~1.477960E 02

TERAL E

THIST-MOMENT

=94765625E-04

2.092625€ 02
2.2894173E Q2
9.037817€ 01
~2.092615E 02
4.882812E-34
2.804260% 32
1.644765€ 02
~2.289470E 02
~2.804258E 02
3.051758€-04
T.685T799E 01
-9,0378s2¢ 01
-1.€44763E 02
-T.685765€ 01
1.449585E-04

MARCH

ELEME

MARCH

9y 1572 PAGE 30
SUBCASE 2
NTS TCQUAD2Z2KL
SHEAR SHEAR
X Y
-1.742531€E 03 ~1.742526E
-1.461379E 03 ~€e495236E
6.223984E 02 1.232031E
4+931619€ 02 1.287T773E
-64459258E Q2 -1.461379E
-3.554688E D2 -3.5546(9E
5.7CTS0NE 02 3.8189C6E
2.883218E 02 2.340273E
1.231992€ 02 6.224023E
3.318867E 02 S5¢ TOT656E
4.03€6955€ N2 44036836E
4.558496E 01 1.402671F
1.297842€ 02 44931638E
2434C331E 02 2.883210E
1.4C2750€ Q2 4.958252¢E
=2.242380E 01 ~2.242676F
9, 1572 PAGE 31
SUBCASE 2
N-T S TCQUADZ2K
SHEAR SHEAR
X Y
3.185776E 03 -3.185790€
3.983906E 02 -2.017672€
-1.831152€ @3 ~64208594E
4.2C3418€ 01 =3.055814E
2.017656E 03 ~3.984063€E
1.0C8729€ 03 ~1.008723E
=84154565€ D2 ~7.4282C8E
5.5G2344€ 01 ~1.389656€E
6.2CE8638E 02 1.831148€
T.428218€ 02 8.154492E
~3.894424F 00 3,891 846E
4.524605E 01 =T7.4671358E
3.06GC112€ 01 ~44,203467E
1.35CC18E Q2 =545N2441E
T.467520E C1 —4,524683E
2.117361€ 01 ~2.117345¢€

03
03
02
01
02
03
02
02
03
02
no
c1
01
o1
01
o1
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THERMAL BUCKLING OF SQUARE PLATE MARCH 9, 1972 PAGE 32
NASTRAN CHECK PROBLEM 3

_MESSACES FRO¥ THE PLOT MODULE

PLCTTER CATA
THE FCLLCWING PLOTS ARE FCGR A.CALCGMP £€5 INCREMENTAL PLCTTER %3 CHARACTERS/COMMAND - ,010 STEP SIZEK
AN ENC-OF-FILE MARK FOLLOWS THE LAST PLCTY
THE FIRST COMMAND FDRAEACH PLCT CCNTAIANS THE FLCT NUMBER

PEN 1 - SIZE 1, BLACK

ENCGCINEERING CATA

CRTRCGRAPHIC PROJECTIGON .
ROTATIONS ZDEGREESS - GAMMA # 34,27, BETA # 23,17, ALPHA # . 0.0 4 AXES # EX,EY,&L, SYMMETRIC
SCALE Z0BJECT-TO-PLOT SIZEC # 1.250271E 00

CRIGIN 1 - X0 # -2.1€5533E CC, YC # -S.919C50E (C TINCHESL

THERVMAL BUCKLING OF SQUARE PLATE MARCH 9, 1972

PAGE 33
NASTRAN CHECK PROBLEM 3

MESSACES FRQM THE PLOT MODULE

PLOT 2 STATIC DEFORMATICN - SUBCASE 1+ LOAD SET 1

ANVIANYI 'ONINGS MBAVIS
AHOLVYHO8VY SOISAH I1ddV

ALISMBAINN SNINJOH SNHOIM IHL



Le-a

THERPMAL BLCKLING OF SQUARE PLATE MARCH Sy 1672
NASTRAN CHECK PRCBLEM 3

VESSACES FROM THE PLOT MODULE

PLCTTER CATA

PAGE

THE FCLLOWING PLOTS ARE FOR A CALCCMF 565 INCREMENTAL PLCTTER %3 CHARACTERS/COMMAND - ,010 STEP SIZEL

AN ENC-OF=-FILE MARK FILLCWS THE LAST PLOT
THE FIRST COMMAND FOR EACH PLCT CCNTAINS THE FLCT NUMBER

PEN 1 - SIZE 1, BLACK

ENGINEERING DATA

CRTFCGRAFHIC PRCJECTICN

ROTATICNS ZDEGREESK =~ GAMMA # 34,27, BETA # 23,17, ALPHA # Ue0 o+ AXES # EX,8Y,62, SYMMETRIC

SCALE R0BJECT-TC-PLOT SIZEC # 1.250271E 00

CRIGIN 1 - X0 # -2.1¢5523E CCy YC # -5,516C5CE CC TINCHESKL
THERMAL BUCKLING OF SQUARE PLATE . MARCH 9y 1572 PAGE
NASTRAN CHECK PROBLEM 3
MESSAGES FROM THE PLOT MODULE
FLOT 3 MCCAL DEFCRMATION - SUBCASE 2, MODE 1y EIGENVALUFE # 3,146694E N2

% % % ENC CF JCR * * 3

34

35
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SOLUTION—SUBCASE 2, MODE 1, EIGENVALUE =314.55923000



